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Leading Aircraft Companies Specify 


All-Metal Lightweight 

KAYLOCK® 

Internal or External Wrenching 

HEX NUTS! 



& B 



■ 


Keylock seli-locking hex nuts are being specified 
by an increosing number of major aircraft companies 
becouse of the significant weight savings they 
provide. Exceptionally low in height and high in 
strength, they are precision products designed for 

aircroit and guided missile applications. They 
conform to all requirements of appropriate military 
specifications. For more inioimation, write: 


The Kaynor Company ‘ Eaylock Division * Box 2001, Teiminol Annex, Los Angeles 54, Calif. 1956 

Canodian Diilributor: Aberesrn Aero Limited. Moniteal 





How to use the 
1957 Buyers' Guide 

This second annual c<lilion of the Aviation 
Week Buyers' Guide is geared to keep pace 
with the continuing changes forced upon the 
aircraft industry hy the introduction of new 
and advanced weapon systems. 


SECTIONALIZCO FORMAT . . . 

The Guide divides its manufactured products 
listing into six separate sections of related interest. 
This is done for maximum convenience in finding 
any particular item or service, 

IF YOU ARE BUYING . . . 

Kefer to the alphabetical product index which 
follows to And the page number of each specific 
product u'ith its manufacturers. All products in 
this Guide are indexed by section and page number. 
For example; Alternators . . . C-T . - . would be 
found in Section C, page 4. 

IF YOU ARE SEllING . . . 

You will find the names of the but ers of com- 
plete systems and components for the military 
services between jiages 23 and 36, and for tlie 
commercial airlines on page F-3. 


MANUFACTURERS AND DISTRIBUTORS . . . 

An alphabetical listing of manufacturers whose 
products arc featured in this Guide begins on 
page 37. A similar listing of distributors serving 
the aircraft industry begins on page G-1. 


Accelerometers A*5 

Accessory Drives. Hydraulic 

Accumulators. Electric 

Accumulators, Hydraulic ... 

Acoustical Detection 

Actuators. Hydraulic 

Actuator.s, Linear 

Actuators. I^neumatic 

Actuators, Rotary 

Actuators, Solenoid 

Acetylene 

Adapters 
Adhesives 
Adhesivi 
Adhesive 
Adhesivi 
Adhesivi 

Afterburners 

Aftercoolers 

Air Adapters, Turbine 

rs, .Mashan 

rs. Cargo 

rs, Certificated . 


General 

Glues 

High Temperatures. . 
Metal-to-Metal 


Air Carriers, Foreign 

Air Carriers, Helicopter 

Air Carriers, Non-CerliRcated 

Air Carriers, Exempted F- 

Air Conditioning, Airborne .... 

Air Conditfoning, Ground . . . ,D-8. F- 
Air Freight Forwarders, Domestic. F- 
Air Freight Forwarders, 

International 

Airframes A-6, B-5 

Airframe- Components A*6, B-5 

Airport Equipment 

Alternators 

Altimeters, Barometric A-7, D-9 

Altimeters, Radio Radar A 

.Aluminum 

Ammeters 

.Ammunition 

.Amplidynes A-8. B-6, C-4 

Amplifiers, Audio 

Amplifiers. DC 

.Amplifiers, Instrumentation C-6 

Amplifiers, Intermediate 

Amplifiers, .Magnetic C-7 
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Amplifiers, i'rinted Circuit C-7 

Amplifiers, Radio C-6 

Amplifiers, Servo C-9 

Analysers. Engine C-9 

Analyzers. Flight C-9 

Analyzers, Ignition C-10 

Anodizing & Hating D-9 

Antenna Feed C-IO 

•Antennas, High Frequency C-10 

-Antennas, Loop C-IO 

Antennas, Low Frequency C-11 

•Antennas, Microwave C-ll 

-Antennas, Ultra High Frequency - -C-12 
Antennas. Very High Frequency- . C-12 

Anti-Corrosives D-9 

Anti-Icing Shoes Propeller A-8 

Anti-Icing Systems & Controls .... A-*8 

Anti-Skid Devices A-5 

.Anti-Static Devices A-8 

Anti-Vibration Equipment D-IO 

Antimony D-10 

-Armor D-10 

Asbestos D-10 
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SECTIONS OF GUIDE 


BOID-FACE LISTINGS . . . 

Advertisers in the Guide are bold-faced in the 
Manufacturers' Index, the Distributors' Index and 
in the Product Listings, and page numbers of their 
advertisements are shown, 

ADVERTISED PRODUCTS 

All index of advertisers, with page numbers of 
their ads. begins on page H-35. A ii|>ecial index of 
advertisers' products, beginning on page 62, will 
help you to obtain complete information on 
products quickly and easily by referring to the 
advertising pages. 

TRADE NAMES . . . 

A listing of trade names, compiled from data 
submitted by manufacturers and other agencies, 
begins on page H-1. This will aid in determining 
a manufacturer's name if only a purported trade 
name is known. 

READER SERVICE . . . 

Further information on all products advertised 
ill the Guide is quickly available. Use the conven- 
ient, postage-paid card inserts, placed throughout 
the book, which are keyed to advertisements. 


AIRCRAFT. This section lists products thot ore installed 
either complete or os major systems in on oirplone. 
Powerpionts. major components, such complete units os 
seats or control assemblies ore to be found herein. 

MISSILES. Listings ore similar to those in Section A, but 
ore opplicoble specificolly to missiles. Specialized sup- 
porting equipment is also listed, but common support 
items ore not included here. 

Qi AVIONICS. The speciolized equipment listings in this 
section include oil the common ports— tubes, transistors, 
switches and rheostots-plus the lorge radars and com- 
puters, fire-control systems and speciolized units That 
extend mon's knowledge and control of o weapon. 

Pj supporting equipment. The increasing importance of 
the task of support of a weopon system is recognized 
by setting These Items oport in o category of their own, 
including oil the hordwore items, fosteners, row mate- 
rials ond services thot go into supporting functions. 

NUCLEAR SYSTEMS- This section lists not only certain 
tongible items relofed to nucleor systems, but also the 
academic and Government centers of training and 
education in this newest science. 

Cl AIRLINE AND AIRPORT EQUIPMENT. In this section ore 

^ ' listed the hundreds of companies, smoll and large, that 
sell tronsportotion of people or corgo; the monufoctur- 
ers of large fixed items like hongors and runways ond 
lighting systems; ond services of airport constructors. 




Product Index 


ATA Purchasing Committee F-3 

Attenuators, Microwave C-I3 

Asphalt & Asphalt Equipment .... F-Il 
Automatic Pilots. Electronic 

A-8, B-6, C-13 
Automatic Pilots, Hydraulic 


A-9. B-6. D-10 


Axes, Crash F-11 

Axles A-9 


Babbitt Metal 

Baffles, Speaker .... 
Balancing Equipment 

Balloons 

Balls, Metal 

Barographs 

Barometers 

Bars, Bucking 

Bars, Bus 

Bars & Rolls 

Batteries, Dry Cell. . . 
Batteries, Mercury . . 


D-10 

F-IO 

C-13 

D-10 

A-9 

D-10 

.A-9, D-10 

D-10 

D-n 

c-13 

D-U 

.C-13, D ll 
C-13, D-Il 


Batteries, Nickel-Cadmium . .C-13. D-11 

Batteries, Starting C-13, D-ti 

Batteries. Storage C-14, D-11 

Battery Servicing Equipment 

C-14. D-11, F-il 

Beacons, Lighting F-12 

Beacons. Radar C-14 

Beading Machines D-11 

Bearings, Ball D-11 

Bearings, Ball (.Miniature) D-12 

Bearings, Jewel D-12 

Bearings, Needle D-12 

Bearings. Oilless D-12 

Bearings. Plain D-12 

Bearings. Rod End D-12 

Bearings, Roller D-12 

Bearings, Roller (Taper) D-12 

Bearings. Special U-I2 

Bellmouths D-I3 

Bellcranks D-13 

Bellows D-13 

Bellows (Metallic) D-13 

Bellows (Nonmetallic) D-13 


Belting D- 

Bells, Safety A 

Belts & Straps D- 

Belts. Transmission D- 

Belts, V- D- 

Benches, Work D- 

Bending Machines D- 

Berths, Aircraft A 

Beryllium D- 

Binoculars D- 

Bins, Storage D- 

Blades, Compres.sor A-9, B 

Blades. Main Rotor A-9. E 

Blades. Propeller 

Blades. Stator A 

Blades. Tail Rotor A 

Blades, Turbine A-IO, E 

Blankets 

Blanks. Wheel D 

Blisters & Canopies 

Blocks. Connector C 

Blowers & Fans D 

Blowers. Small 
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PRODUCT INDEX 

BoAtds, Bulletin D-15 

Boats, Emergency D-15 

Boats, Parachute D-15 

Bolts. Clevis D-15 

Bolls, Engine D-15 

Bolts. External D-IS 

Bolts, Internal D-IS 

Bolts, Shear ."D-lS 

Bolts, Special D-16 

Bomb Racks, Shackles D-16 

Bombsights C-14 

Boosters, Ammunition D-16 

Boosters, Missile B-7 

Boots, Deicing A-10 

Boring Machines D-16 

Boxes, Ammunition A-10 

Boxes, Battery C-H, D-16 

Boxes, Junction & Panel .. .C-15, D-17 

Boxes, Radio C-15, D-17 

Boxes, Tote D-17. F-12 

Brackets. Pulley D-17 

Brakes, Electrical A-10 

Brakes, Rotor A-11 

Brakes, Hydraulic a-11 

Brakes, Landing Barrier 

A-11, D-17, F-12 

Brakes, Mechanical 

Brakes, Pneumatic 

Brakes, Propeller 

Breathers, Engine 

Broaching Machines D-17 

Bronze D-17 

Brushes, Motor & Generator. . . 

Buckles 

Buildings, Airport 

Bulbs, Light 

Bulbs, Temperature Resistance. . .C-15 

Bumpers, Protective D-10 

Bushings, Drill 

Bushings, Metallic D-18 

Bushings, Nonmetallic D-18 

Business Systems & Msehines. . , .D-18 


C AA Approved Repair Stations. .P-4 


Csbinets. Avionic C-15 

Cabin Pressure Systems A-11 

Cable Aasemblies, Electrical C-15 

Cable Assemblies, Mechanical. .. .D-18 

Cable Assemblies. Thermocouple. .C-16 

Cable, Bonding C-16 

Cable, Coaxial C-17 

Cable. Control D-19 

Cable, Electric C-17 

Cable, Ignition C-17 


Cable, Mechanical D-19 

Cable. Shielded C-17 

Cable. Wire . , 


Calculators & Computers 

Cameras. Aerial 

Cameras. Machine Gun . 
Cameras, Recording . . . . 

Cams, Metallic 

Cams, Nonmetallic 

Camshafts 

Cannon, Aerial 

Canopies 


Canopy, Ejection Systems A-11 

Canvas D-20 

Capacitors, Fixed C-18 

Capscitora, Variable C-18 

Capa, Filler D-20 

Capa. Filter D-20 

Capsule, Escape A-11 

Carbon D-20 

Carhuretora A-Il 

Carpeting D-20 

Cartridges, Starter D-20 

Carls, Baggage F-12 

Carls, Battery F-12 

Carte, Cabin Service F-12 

CarU, Water F-12 

Case Hardening Equipment D-20 

Cases, Data & Map D-20 

Castings, Centrifugal D-21 

Caatings. Die D-21 

Castings, Precision D-21 

Castings, Sand D-21 

Catapults D-22. F-12 

Catches D-22 

Cement, Asbestos D-22 

Cement. Pipe-Joint D-22 

Cement, Plastic D-22 

Cement, Rivet D-23 

Cement. Rubber D-23 

Cement, Rubber-lo-Metal D-23 

Cement, Wood D-23 

Ceramica D-23 

Chain D-23 

Chains & Sprockets D-23 

Changers, Frequency C-16 

Channels, Metallic D-23 

Channels, Nonmetallic D-23 

Chajgers. Battery F-12 

Chargers, Gun A-11 

Charts & Maps D-24 

Chemical Milling D-24 

Chemicals D-24 

Chocks. Wheel D-24 

Chokes, Electronic C-18 

Choppers (Vibrators) C-19 

Chromium ,.,..D-24 

Chronographs D-24 

Chronometers D-24 


Chutes, Ammunition A-12 

Circuit Breakera C-19 

Circuits, Etched C-19 

Circuits, Printed C-19 

Circuits, Stamped C-19 

Clamps, Conduit D-24 

Clamps, Harness D-24 

Clamps, Hose D-24 

Clamps. Cable D-25 

Clamps, Special D-25 

Clasps, Safely & Tiedown D-25 

Cleaners D-25 

Cleaning Equipment D-26 

Clevis & Rod Ends D-26 

Clinometers D-25 

Clips, Battery D-26 

Clips. Conduit D-26 

Clips, Cable D-26 

Clips, Special D-26 

Clips. Spring D-26 

Clips, Tube D-27 

Clocke, Aircraft A-12, D-27 

Clocks, Time 0-27 

Clolh, Cotton D-27 

Cloth, Glass D-27 

Cloth, Linen D-27 

Cloth, Nylon D-27 

Cloth. Plastic D-27 

Cloth, Rubberized D-27 

Cloth, Sidewall D-28 

Clolh. Wire 0-28 

Clothing, Fireproof D-2S 

Clothing, Flying D-28 

Clothing, Protective D-28 

Clutches, Electric Motor C-20 

Clutches. Helioopter A-12 

Clutches. Torque Control A-12 

Coatings, Finishing D-18 

Coatings. High Temperature D-28 

Coatings, Luminous D-29 

Coatings, Protective D-29 

Caatings, Rain Repellant D-29 

Coatings, Special Purpose D-30 

Cobalt D-30 

Cocks (Drain. Shutoff) D-30 

Coila C-20 

Coils, Booster C-20 

Collimators D-30 

Columns. Control A-12 

Combustors. Gaa Turbine Engine.. .B-7 
Communications Equipment. Air- 
borne C-20 

Communications Equipment, 

Ground C-21 

Communication Systems C-21 

Commutators C-22 

Compasses. Magnetic C-22 

Compasses, Remote C-22 

Compounds. Cleaning D-30 

Compounds, Sealing D-30 


,D-19 

.D-19 

.D-20 

.D-20 

D-20 

.A-II 

.A-11 


1957 AVIATION WEEK OUTERS' GUIDE EDITION 


ds. Finishing D 

Compounds, Insulating C-23, 

Compounds, Lapping D 

Compounds, Metal Cleaning D 

Compressor Assemblies A-12, 

Compressors, Air & Gas 0 

Computers. Air Data 

■rs. Bomber Fire Control. .C 

■rs, Courseline 

rs, Data Processing C 

rs, Fire Control '' 

Ts, Navigation C-2* 

irs. Offset Track C- 


Coolers. Oil A 

Cooling Systems. Electronic. . . . 

Copper & Alloys D 

Cords, Shock 


Computers, 

Computers, 

Computers, 

Computers, 

Computers, 

Computers. 

Condensers ...... 

Conduits, Electric C-26. 1) 

Conduits. Fiber D-: 

Conduits, Metal 11-33 

Conduits. Ignition Wire C-26, D-32 

Cones, Exhaust A-12, B-6 

Connectors, Battery C-26 

Connectors, Coaxial C-26 

Connectors. Electric C-26 

Connectors, Firewall C-27 

Connectors, Subminiature C-27 

Connector.s & Fittings D-32 

Connectors, Hose D-32 

Connectors, Oxygen D-3.3 

Conneclors, Rack & Panel D-33 

Connectors, Sled & Skid D-33 

Construction Contract F-13 

Construction Equipment. Building. F-13 

Construction Equipment. Field F-13 

Contacts. Switch C-27 

Containers. Engine D-33 

Containers, Food D-33 

Containers, .Miscellaneous D-33 

Containers. Shipping D-31 

Control .Assemblies A*12. B-6 

Control Tower Equipment F-13 

Controls, Automatic .Approach C-27 

Controls, Brake A-13 

Controls. Cabin .Air A-13 

Controls, Constant Speed A-13 

Controls. Cyclic-Pitch A-13 

Controls, Cycling A-13 

Controls, Engine .A-13, B-8 

C'onirola. Electronic C-28, E-2 

Controls, Heat Transfer E-3 

Controls, Machine Tool D-34 

Controls, Pressurization D-34 

Controls, Fealhering .A-11 

Controls. Push-Pull D-31 

Controls. Servo E-3 

Controls, Supercharger A-14 

Converters C-29 

Converts, Liquid Oxygen A-14 

Conveyor Systems D-35 

Coolants D-35 


Counterbalances. Crankshaft 
Countermeasure Systems.... 
Counters, Ammunition 

...A-14 
.. ..C-29 
...A-14 

Counters. Electric 

Counters, Geiger 

,,,.C-30 

E-4 

Couplings, Cable 

...D-35 

Couplings, Fluid 

...D-35 

Couplings, Hydraulic 

...D-.3.5 

Couplings, Microwave 

C-30 

Couplings. Shaft 

. . . D-35 

Coupling.s, Tube 

. . . D-33 



Covering, Walkway 

. . . D-36 

Covers, Combustion Chamber. 

. ..D-36 

Covers, Protective 

...D-36 

Covers, Slip 

...D-36 

Covers, Wing 

...D-37 

Cowlings 

...A-14 



Crankcases 

...A-14 

Crankshafts 

...A-n 

Crystals. Barium Titanate... 

.. .C-30 

Crystals, Quartz 

...C-30 

Crystals, Tourmaline 

.,,C-30 

Curtains 

...D-37 

Cushions. Seat 

...D-37 

Cylinders. Compressed Gas... 

...D-37 

Cylinders, Reciprocating Engine. ..A-14 

Cylinders. Racket Engine.... 

.,,.B-9 

Dampers, Control 

...D-37 


PRODUCT INDEX 

Detectors, Radiation 

Detector. Radioactivity 

Detectors. Smoke 

Dials, Instrument 

Dials, Luminous 

Diaphragms, Jet Engine. . . . 

Diaphragms, Nozzle 

Disphrsgms. Reciprocating 

Engine 

Dies 


..D-37 
. .D-37 
. D-38 


Dampers, Pulsation . 

Dampers. Vibration . 

Deboosters 

Decalcomanias D-38 

Defrosters, AVindshield A-14 

Degreasing Machines D-38 

Dehydrators, Oxygen D-38 

Dehydrators, i'neumatic D-38 

Deicing Systems A-14 

Demagnetizers C-30 

Demodulators. Electronic C-30 

Desiccators D-38 

Designers & Engineers, .Airport 

Consultants F-13 

Detection Systems D-38 

Detectors. Crack D-39 

Detectors. Detonation D-39 

Detectors, Fire D-39 

Detectors, Monoxide D-39 


0 


Diffusers, Air I 

Diffusers. Gas Turbine A-I5. 

Dimpling Machines I 

Diodes < 

Dipsticks I 

Direction Finders ( 

Directors. Flight I 

Dischargers, Static < 

Disconnects, Cable I 

Disconnects, Control I 

Disconnects, Ignition I 

Dishes. Galley > 

Distance Measuring Equipment ., .( 

Distributors, Fuel B-9, f 

Distributors, Anti-Icing Fluid.... ‘8 

Dollies D-40, f 

Drafting Equipment 1 

Drainage Equipment L 

Drifimeters A 

Drilling Machines t 

Drives, Chain 1 

Drives, Flexible t 

Drives, Gear 1 

Drives. Hydraulic C 

Drives, "L" [ 

Drives. Right-.Angle E 

Drives, Rotor L 

Drives. 'T" E 

Drives, Tachometer E 

Drives, Torque Tube B 

Drophammers L 

Drums. Brake A 

Dryers, .Metal Parts E 

Dryers, Paint D-43 

Ducts, Exhaust D-43 

Ducts. Flexible D-43 

Ducts. Non-Flexible D-43 

Dummy, Anthropometric D-43 

Dusting, Fogging & Spraying 

Equipment D-43 

Dynamometers D-43 

Dynamotors D-43, C-.31 


fjarphones C-32 

Elbows, Pipe D-44 

Electric Power Systems C-32 

Electrical Accessories. Com- 
ponents C-32 

Electrical Distribution Equipment. F-13 
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PRODUCT INDEX 


ElMtrical E«quipmi!n( C-33 

Eleelroplaters D-44 

EnerKizera, Starting C-33 

Engine Accessaries & Com- 

punenls A-15. B-9 

Engine Handling Equip- 
ment D-44, F-14 

Engines. Auxiliary A-16. P-14 

Engines, Gas Turbine B-9. A-16 

Engines, E*ulse-Jet B-10 

Engines, Ramjet B-10 

Engines, Reciprocating A-16 

Engines, Rocket B-10 

Exhaust Assemblies B-10 

Exhaust Systems B-10. A-16 

Extrusions, Metallic D-44 

Extrusions, Nonmetallic D-44 

Eyebolts D-44 

Eyelets D-45 

Eyes. Wire Cable D-45 


-.C-33 


..B-10, 


F abric & Tape 

Fabricators. Avionic... 

Fabricators, Large Meta 
Fabricators. Powdered 

.Metal 

Fabricators. Plastics 

Fabricators. Plywood 

Fabricators, Small Metal. . 

Fabrics. Coated 

Facings, Clutch D-45 

Fairings, Propelier D-45 

Fairieads 

Fans, Cooling D-43 

Fans, Defrosting D-46 

Fasteners, Blind D-46 


Special. , 


Fasteners 
Fasteners 
Fasteners 
Fasteners 
Fasteners 
Felt . . . 

Fencing 

Ferrous Metals. . . D 

Ferrules 

Fertilisers 4 Weed Killers F 

Fiber, Vulcanized D 

Fiber Glass 




(Deicing Systems) D-48 

Electric 

Fuel 

Iters, Gaseous.... 1 


..D-48 


Fitters. Gasoline D-49 

Filters, Liquid D-49 

t. Microwave 


Filleri 


Oil.. 


. 


s (Pneumatic Systems) D-49 

s. Radio C-34 

s, Radio Noise 

Filters (Vacuum Systems) B 

e Alarm Systems A- 

e Control Systems 

e Detection Equipment . . . A-I9. F-14 

e-Extinguisher Agents D-50 

e-Extinguisher Systems D-50 

e-ExIinguisher, Hand 

e Protection Equipment D 

Firewalls 

d Equipment 

Fittings, Belt 4 Strap D 

gs. Conduit D 

Fittings. Hydraulic D 

gs, Metallic D 

gs. Nonmetallic 

Filtings. Seat D-51 

Fillings. Swivel D-.i2 

Fittings, Tube D-52 

Flame Holders. Ramjet ft-13 

Flaps. Cowl 

Flaps, Wing 

Flaring Machines 

Flaring Tools 

Flashers, Position 

Fla.shlights 

Floats (Landing Gear) 

Floodlights .. 

Flooring 

Flowmeters 

Flowmeters, Liquid 

Fluids, Cooling 

Fluids. Deicing 

Fluids, Hydraulic 

Flywheels 

Foil, .Aluminum 

Foil, Lead 

Food Kits 

Food Service Equipment 

Forgings, Drop D-53 

Forgings, Flat Die ) 

Forgings, Press 

Forgings, Upset I 

Forks, Cable 

Forming Machines 

Fuel Systems, Aircraft B-13, t 

Fuels Systems. Airport 


..D-51 


Furnaces 

Fuses, Hydraulic. . 
Fuses, Pneumatic.. 


Gages, Brake-Pressure D-55 

Gages, Compression D-55 

Gages, Cylinder Head D-5S 

Gages, Differential D-55 

Gages, Fuel Pressure D-55 

Gages. Fuel Quantity D-55 

Gages. Hydraulic D-55 

Gages. Inspection and Testing. .. .D-55 

Gages, Liquid Level D-56 

Gages, Manifold D-56 

Gages, Oil Level D-56 

Gages, Oil Pressure D-56 

Gages. Outside Air D-56 

Gages, Pressure D-57 

Gages, Quantity D-57 

Gages, Strain D-57 

Gages. Suction D-57 

Gages, Tire D-57 

Gages, Torque D-57 

Galleys and Equipment A-21 

Gaskets. Metallic D-57 

Gaskets, Nonmetallic D-57 

Gaskets. Ring Hose D-58 

Gear Assemblies, Reduction D-36 

Gear Boxes D-58 

Gear Cutters D-59 

Gears. Metallic D-59 

Gears, Nonmetallic D-59 

Gears, Powdered Metal D-69 

Gears, Propeller D-60 

Gears. Radio 4 Instrument U-60 

Generators, Gas D-60 

Generators, Liquid Oxygen D-60 

Germanium D-60 

Glands, Hydraulic D-60 

Glass, BuUet-Kesisting D-60 

Glass on Fibre D-60 

Glass, Heat Resistant D-61 

Glass, Polarized l)-6l 

Glass. Safety D-61 

Gloves. Protective D-61 

Goggles. Airmen D-61 

Goggles, Shop D-61 

Gold 4 Alloys D-61 

Governors. Propeller D-61 

Graphite, Colloidal D-61 

Graphite, Lubricating 0-61 

Greases D-61 

Greasing Equipment D-61 

Grills D-61 

Grinding .Machines D-61 

Grips. Control Stick D-62 

Grommets, Metallic D-62 

Grommets, Nonmetallic D-62 

Grooving Tools D-62 

Ground Handling Equip- 
ment D-62, F-15 
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Ground Heating Equipment. D-63, F-15 

Guides, Valve D-63 

Guns, Flare A-21 

Guns, Machine A-21 


Guns. Rivet 

Gunsights, Computing . . . . 

A-21 

Cunsights (Bead, King).... 

A-21 

Gussets 

D-83 

Hair, Upholstery 




Handling Equipment 

.D-63. F-IS 

Hangar Doors. .Accessories. . 

F-15 




Harnesses, Shoulder 

A-21 

Headlining (Interior) 

D-63 

Headrest Covers 

D-63 

Heat Exchangers 

D-63 

Heater Muffler .Assemblies. , 

D-64 

Heaters, Anti-Icing 

A-21 

Heaters, Armament 

A-21 

Heaters. Cabin 

A-22 

Heaters, Carburetor 

A-22 

Heaters, Combustion 

A-22 

Heaters, Electric 

A-22 

Heaters, Food 

A-22 

Heaters. Oil 

A-22 

Heaters. Ground 

D-64, F-16 

Heaters, Propeller 

A-22 

Healing Elements 

D-64 

Heating Equipment 

D-61 

Healing Systems 

A-22 

Helicopters 

A-23 

Helmets. Crash 

D-64 

Helmets. Sound 

D-64 

;;™“ 

D-64 



Honeycomb, Structural 

D-65 

Honing Machines 

D-65 

Hose, Air 

D-65 

Hose Assemblies, Flexible. . 

D-66 

Hose, Metallic 

D-66 

Hose. Nonmetallic 

D-66 

Hose, Fuel and Oil 

D-66 


n ef 



Hose, Rubber 4 Synthetic. . 

D-67 

Hot Cup (Galley) 

A-23 

Hub Assemblies. Helicopter 

A-23 

Hubs, Propeller 




Humidity Systems 


Hydraulic Systems 


Hydroskis 

a.ee 


Igniters. Jet Engine B-13, A-23 

Ignition Systems. Air- 
borne B-13. A-24 

Ignition Systems, Portable D-67 

llluminizing, Dial D-67 

Impellers B-13, A-24 

Inclinometers D-67 

Indicators. Aero-Oxygen A-24 

Indicators, Airspeed A-24 

Indicators, Altimeter A-24 

Indicators. Angle-of-Attack A-24 

Indicators, Angle-of-Yaw A-24 

Indicators. Bank 4 Turn A-24 

Indicators. Drive Angle A-24 

Indicators. Engine Synchronizer. .A-24 

Indicators, Fuel Flow A-25 

Indicators, Fuel Mixture A-25 

Indicators. Fuel Pressure A-25 

Indicators, Fuel Quantity A-25 

Indicators. Ground Position A-25 

Indicators, Humidity A-26, D-67 

Indicators. Ice Warning A-25 

Indicators, ILS A-25 

Indicators, Oil Quantity A-25 

Indicators, Oxygen Warning A-26 

Indicators, Position A-26 

Indicators, Rate-of-Climb A-26 

Indicators. Rate-of-Pitch A-26 

Indicators, Ra(e-of-Roll A-26 

Indicators, Rate-of-Yaw A-26 

Indicators, Remote A-26 

Indicators, Stall-Warning A-26 

Indicators, Temperature ...A-27, D-67 

Indicators, Thrust A-27 

Indicators, True Airspeed A-37 

Indicators, Turbulence A-27 

Indicators. Warning A-27 

Infrared Detection Systems B-13 

Inhalators 0-68 

Inhibitor, Rust I>-68 

Injection Systems, Fuel. . . .B-I4, A-27 
Injection Systems. Water,, B-14, A-27 

Inserts (Fasteners) D-66 

Inserts, Screw Thread D-68 

Inserts, Valve Seat D-68 

Inspection Equipment. Fluo- 
rescent D-68 

Inspection Equipment. Magnetic. . D-68 
Inspection Equipment, Optical ... .D-68 

Inspection Equipment. X-Ray D-68 

Installations. Research and De- 
velopment (Nuclear) E-4 

Instruments, Aircraft A-27 

Instruments, Airport F-I6 

Instruments. Ancillary Equip- 
ment D-69 

Instruments, Engine A-28 

Instruments, Flight A-28 


PRODUCT INDEX 


nstruments, Helicopters A-28 

nstruments, Surveying D-69 

nsulation. Acoustic D-69 

nsulation. Thermal D-69 

nsulators, Shock 4 Vibration. ... D-69 


Intercoolers. Engine A-28 

Intercoolers. Pressurization A-28 

Intercoolers, Supercharger A-28 

Interphone Communicating 

Systems C-43 

Intervalometers C-43 

Inverters C-43 

Iron, Ductile D-69 

Isolators, Liquid Pressure D-69 


Jacks, Electric C-43 

Jacks, Hydraulic D-69 

Jacks, Lifting.. D-70 

Jacks, Screw D-70 

Jigs D-70 

Joint Assemblies D-70 

Joints. Bail D-70 

Joints, Flexible D-70 

Joints. Swivel- D-7I 

Joints, Torsion D-71 

Joints, Universal D-71 


Kapok D-71 

Keys. Hardware D-71 

Keys, Olachine D-71 

Kits D-71 

Knobs D-71 


Lacing D-72 

Ladders 4 Platforms D-72 

Ladders. Fueling D-72. F-16 

Laminators, Plastic A-29, B-14 

I-amps, Lighting D-72, F-16 

Landing Gear Assemblies .. .A-29, B-14 

Lapping Machines D-72 

Latches D-72 

Latches. Ball 4 Detent D-72 

Launchers. Airborne Rocket. A-29, B-14 
Launchers, Ground-Based Missile. .B-14 

Lavatory Equipment A-29 

Lavatory Service Carta D-72, F-16 

Lead D-72 

Leather. ArtiRcinl D-73 

Leather, Gennine D-73 

Life Preservers D-73 
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Life Rafts D-7; 

LiKhting Accessories, FluoresceiU . D-7; 
Lighlins A 

Incandescent 
I.iKhting Accessorie-s, I’ltraviolet . . D-71 
I.iRhtine, Airport BuildinR. - 

LightinR. Airport Field F-ll 

LiRhtinK, Instrument Panel.. 

Lighting, Portable D-73, F-ll 

Lights. .Approach. . 

Lights. Dial 

Lights, Fluorescent D-71 

Lights. Incandescent.. 

I..ights, Inspection D-7J 

Lights. Landing 

Lighls, Mercury Vapor 
Lights, Navigation. . . 

Lights, Obstruction... 

Lights, Position Flnshing. . . . A-30, F-i; 
Lighls. Rotating Reacon.. 

Lighls. Signaling 

Lighls, L'ltraviolel D-7- 

Liners, t'ombustiun 


Chamber A-3II, B-13 

Liners, .Metal D-71 

Liners, Rocket.. B-I5 

Linings. Brake D-74 

Litters -V-30 

Lockbolts D-7'1 

Lockers D-74 

Locknuts D-74 

Locks. Control Surface D-75 

Locks. Hardware IJ-7.1 

Locks. Hydraulic D-75 

Lt)g Books D-75 

Lubricants D-75 

Lubricating Devices D-75 

Lugs, Cable (Electrical) C-44 

Lug.s. Cable (Mechanical) D-75 


JVIachine Attachments D-75 

Machine Parts D-75 

Machines, Special D-76 

.Machmeters A-30 

Magnesium & Alloys D-77 

.Magnetometers C-44 

.MagneCo.s and Parts C-44 

Magnets C-44 

.Magnetic Systems C-44 

Maintenance Equipment F-17 

•Manifolds, Air D-77 

Manifolds, Fuel D-77 


.Manifolds, Ignition D-78 

Manifolds, Intake. Exhaust D-78 

Manifolds, Nitrogen D-78 

Manifolds, Primer D-78 

Manometers D-78 

Manuals D-78 

Markers, Boundary F-17 

Markers. Cable D-78 

.Marking Equipment F-17 

Masks. Oxygen D-78 

Mssls. Helicopter Rotor A-30 

.Materials Handling Equipment. . . D-78 

Mercury D-79 

Metalizing Equipment D-79 

Metai Treating D-79 

Metals. Nonferrous D-79 

.Metals. Porous D-79 

.Metals, Powdered D-80 

.Meteorological Systems D-80 

Metal Spraying Equipment U-79 

.Meters, Elapsed Time D-90 

Meters, F'requency C-44 

Meters, Tension D-80 

Meters, Thru.st D-80 

.Methyl Bromide D-80 

.Mica Plate * Sheet D-80 

.Micrometers D-80 

.Midframe Sections B-15, .1-30 

Milling .Machines D-80 

.Mirrors D-80 

Missiles B-15 

Models D-81 

Molders, Plastic D-81 

Mooring Equipment F-17 

.Motors, nyorauiic i)-81 

Mounting Trunnions B-1.1, .*1-30 

.llountings, Metallic D-81 

Mountings, Nonmetallie D-81 


•Mounts, Engine 

Mounts, Gun 

Mounts, Shipping Container 
.Mounts, Shock (Engine)... 
Mounts, Shock (Instruments 

Mulllers. Jet Engine 

Mulfs, Exhaust 


.D-82 
• D-82 


^ ameplates D-82 

Netting. Wire D-82 

Nickel & Alloys D-82 

Nippies D-83 

Nozzle Assemblies, Rocket Engine. B-18 
Nozzles, Exhaust (Gas Turbine) 


Nuzzles, Exhaust (Reciprocating) . .A -31 
Nozzles. Fuel Injection 

(Gas Turbine) B-16, A-31 

Nozzles (Liquid, Air) 0-83 


Nuts. Anchor D-83 

Nuts. Castellated D-.83 

Nuts. Channel .Assembled D-83 

Nuts, Coupling D-83 

Nuts, Lock D-83 

Nuts, Machine Screw D-84 

Nuts. Self-Locking D-84 

Nuts. Special D-81 

Nuts, Wing D-84 

O Rings D-84 

Oil Dilution Equipment D-83 

Oil Dispensing Equipment F-17 

Oil Lines D-85 

Oils, Cutting D-85 

Optical Parts D-85 

Oxygen Systems D-8.5 


ging and Crating D 

Hydraulic Systems D 

Landing Gear 

Metallic 

Nonmetallie D 


Packag 
I’ackings, 

Packings. 

I’ackings. 

Packings. 

Pads (Cri 

Paints & Dopes C 

Panels. Control D 

Panels. Flight Instrument. 

Panels. Metallic D 

Panels, I’lastic 

Panels. Wood & Plywood D 

Paper. Protective D 

Parachute Openers, .Automatic. 

Parachutes, Drogue D 

Paracholes, I’ersonnel 
Parachutes, Special - 

Pawls D 

Photographic Equipment 

]‘ho1u-Reconnaissance Systems 
I'illowblncks, Bearing D 


.89 

Pins, Colter 

I'ina, Dowel 

Pins, Escutcheon 

Pins. Piston 

Pins, Self Locking 

[’ins. Special 

Pins, Split 

I’ins. Taper 

Pins, Wrist 

Pistons, Reciprocating. A 

Pilot Tubes 

Placards, Signs 

Plastic, Acrylic D-91 

Plastic, Cellulose Acetate.. 

Plastics, Epoxy D-90 

Plastic, Reinforced U-91 

I’lastic.s, Phenolic . 

Plastic, Polyester D-91 


1. B-16, 
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Plastics. Polyethylene D-92 

Plastic, Vinyl D-92 

Plastics. Tooling D-92 

Plates. Clutch D-92 

Plates. Surface D-92 

Platinum & Alloys D-93 

Pliers D-9.3 

Plugs. Corrosion-Prevention D-93 

Plugs. Dehydrator D-93 

Plugs. Expansion D-93 

Plugs, Magnetized Drain D-93 

Plugs. Metallic D-93 

Plugs, Nonmetallie D-93 

Plywood D-93 

Plyw'ood & Metal, Bonded D-93 

Pneumatic Systems D-93 

Potentiometers, Linear C-50 

Potentiometers. Nonlinear C-Sl 

Power Supplies, AC & DC C-51 

Power Supplies, Auxiliary D-94 

Power Supplies. Ground F-17 

Power Supplies, Pneumatic D-94 

Power Transmission Devices D-94 

Preservatives D-94 

Presses D-95 

Pressurization Systems .A-32 

Primers. Engine A-32 

Primers, Surface D-93 

Prohe.s. Microwave C-52 

Propellants, Racket B-16 

Propellers A-32 

Propellers. Test Club D-95 

Public Address Systems D-95 

Pullers, Gear D-9,5 

Pulleys D-95 

Pumps. Air D-95 

Pumps, Alcohol 0-93 

Pumps, Anti-Icing D-93 

Pumps, Bilge D-95 

Pumps, Booster U-96 

Pumps, Combination D-96 

Pumps, Deicer D-!H> 

Pumps. Electrical D-96 

Pumps. Engine D-96 

Pumps, Feathering D-96 

Pumps, Fuel (Gas Turbine) D-96 

I’umps, Fuel (Reciprocating) D-96 

Pumps, Gaseous D-97 

Pumps, Heater Fuel D-97 

Pumps. Hydraulic (Fixed Dis- 
placement) D-97 

Pumps. Hydraulic (Hand) D-97 

Pumps, Hydraulic (Variable Dis- 

Pumps, Liquid Nitrogen D-98 

Pumps. Liquid Oxygen D-98 

Pumps, Oil (Reciprocating) D-98 

1’ump.s. Oxygen D-98 

I’umps, Pneumatic D-98 

Pumps, Speed Density Metering. .D-98 


Pumps. Transfer D-98 

Pumps. Vacuum D-98 

Pumps, Water Injection D-99 

I’umps, Wobble D-99 

Punching Equipment D-99 

PuriBers. Water D-99 

Push Buttons D-99 

I’ushrods, Valve A-32, D-99 

Pyrometers D-99 

Quadrants, Engine-Control A-32 

K adar. Airborne C-52 

Radar. Precision .Approach C-53 

Radar, Surveillance C-53 

Radiators B-17. A-32 

Radiators. Engine-Cooling ..B-17, A-32 

Radiators. Oil-Cooling B-17. A-32 

Radio Equipment. Aircraft C-53 

Radio Equipment. Ground C-54 

Radiosondes C-S5 

Radomes C-.55 

Ramps, Cargo F-18 

Ramps. Passenger F-18 

Reactor Development E-5 

Reactors, Nuclear E-5 

Reamers D-lOO 

Receivers, Hand Powered C-55 

Receivers. HF C-5B 

Receivers, UHP C-56 

Receivers. VHF C-57 

Receivers. Decca C-57 

Receivers. Direction Finder C-57 

Receivers. ILS C-58 

Receivers. Loran C-58 

Receivers. LP C-58 

Receivers, Marker Beacon C-59 

Receivers, Navarho C-59 

Receivers. Omnirange C-59 

Recorders, Flight C-6I 

Recorders, Flight Data C-61 

Recorders, Oscillograph C-61 

Recorders, Pen-Motor C-61 

Recorders, Tape C-62 

Recorders. Wire C-62 

Rectifiers, Germanium C-62 

Rectifiers, .Metallic Oxide C-62 

Rectifiers. Mag CuS; C-62 

Rectifiers, Selenium C-63 

Rectifiers, Silicon C-63 

Rectifiers, Tube C-63 

Reducers. Speed D-IOO 

Reels. Inertia D-lOO 

Reflectors, Radar C-63 

Refrigerating Systems A-32 

Refrigeration Equipment D-lOO 

Refrigeration Equipment. Ground 

D-101, F-18 

Refrigerators, Food Storage A-32 

Refueling Devices, Inflight A-32 


Regulators, .Air D-101 

Regulators, .Air Combustion D-lOl 

Regulators, .Air Pressure D-101 

Regulators. Cabin Pressure D-101 

Regulators, Cable Tension D-101 

Regulators, Coolant D-101 

Regulators, Demand Oxygen D-101 

Regulators, Electric Frequency 

(AC Generator) C-63 

Regulators, Electric Frequency 

(Inverters) C-64 

Regulators. Electric Voltage 

(.AC Generators) C-64 

Regulators. Electric Voltage 

(DC Generators) C*64 

Regulators, Electric Voltage 

(Inverters) C-05 

Regulators, Fluid Flow D-101 

Regulators. Fuel Flow D-IOl 

Regulators, Fuel Pressure D-101 

Regulators, Hydraulic Pressure. . D-101 
Regulators, Hydraulic Pressure. -D-lOI 
Regulators, Manifold Pressure, , .D-102 

Regulators, Oil Cooler D-102 

Regulators, Oil Pressure D-102 

Regulators, Oil Pump Flow D-102 

Regulotors, Oil Cooler..,.^ D-102 

Regulators. Oil Pressure D-102 

Regulators, Oil Pump Flow D-102 

Regulators. Oil Temperature D-102 

Regulators, Oxygen D-102 

Regulators, Pneumatic Systems. .D-102 
Regulators. Pressurization Equipment 
D-103 

Regulators, Temperature D-103 

Regulators. Vacuum Systems D-103 

Regulators. Water Injection D-103 

Regulators, Water Metering D-103 

Relay Equipment. Microwave C-6S 

Relays, Aircraft (Heavy Duty). ..C-63 

Relays, Hermetically Sealed C-65 

Relays, Mercury C-67 

Relays, Polarized C-67 

Relays. Reverse Current C-67 

Relays. Stepping C-68 

Relays, Subminiature C-B8 

Relays. Time Delay C-68 

Relays, Timing C-68 

Release Mechanisms A-33 

Release .Mechanisms, Bomb A-33 

Release .Mechanisms. Tank A-33 

Relief Assemblies (Pilot) A-33 

Removers, Paint D-103 

Reservoirs (Hydraulic) D-103 

Reservoirs (Pneumatic) D-104 

Resistors. Fixed Composition C-69 

Re-sistors, Precision C-69 

Resistors, Printed Strip C-69 

Resistors, Subminiature C*69 

Resistors. Variable Composition. C-69 
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Resialors, Vnrishle \Vire<Wound . X-69 


Resistors, Wire-Wound C-69 

Respirators b-104 

Respirators, Dust & Paint D-IOJ 

Retainers, Ball D-104 

Retainers, Valve Spring D-104 

Restrictors (Hydraulic Systems) . U-104 

Rheostats C-70 

Rings, Blade (Gas Turbine) .A-33. B-17 
Kings, Clamping (Gas Tur- 
bine) A-33. B-17 

Rings, Ck)llector D-104 

Rings, Expansion D-104 

Kings, Hydraulic Backup 0-104 

Rings, Piston D-104 

Rings, Retainer D-104 

Kings, Scraper D-105 

Rings, Sealing D-IOS 

Kings, Shock Absorber D-105 

Rings, Slinger D-105 

Rings, Slip D-105 

Rings, Special D-105 

Rings, ViewAnder D-105 

Kings, Wiper D-105 

Riveting Equipment D-IOG 

Rivets, Blind D-106 

Rivets, Explosive D-106 

Rivets. General Purpose D-106 

Rivets, Special D-106 

Rivets, Tubular & Split D-106 

Rockets A-33 

Rod Ends D-106 

Rods, Connecting D-106 

Rods. Hqbbed Pinion D-107 

Rods, Tie D-107 

Rods, Upset, Headed, etc D-107 

Rollers D-107 

Rollers (Airport) K-18 

Rolls. Paper D-107 

Roils, Forming D-107 

Roofing Materials D-107 

Rope. Fiber D-107 

Rope, Nylon D-107 

Rope, Wire D-107 

Kotor Assemblies (Gas Tur- 
bine) A-33, B-17 

Rubber D-107 

Rubber Products D-107 

Rubber, Synthetic D-IOS 

Kugs D-108 


Safety Equipment D-108 

Salt Baths D-108 

Sand Blast Equipment U-108 

Saws & Blades D-109 

Scales D-109 


Screening, ll'ire 

Screens, Air Inlet 

Screens. Backfire 

Screw Machine Products 

Screws. Annular Threads . . . 

•Screws, Cap & Set 

Screws, Fillister-Head 

Screws, I.oeking 

Screws, Machine 

Screws, Recessed-Hend 

Screws, Socket 

Screws. Special 

Screws, Tappet 

Screws. Thumb 

Sealant, Cabin Pressure 

Sealant, Special 

Sealants, Tank 

Seals, Cabin Pressure 

Seals, Dust 

Seals, Grease & Oil 

Seals. Hermetic 

.Seals, Hydraulic 

Seals, .Mechanical 

Seals. Pipe-Joint 

Sea Market, Dye 

Search & Rescue Aids 

Searchlights 

Seats, Crew 

Seats, Ejector 

Seats. Passenger 

Seats, Pilot 

Seats, Valve 

Separators. Oil 

Services. Engineering 

Services. Research & Develop- 


Servlces, Testing 

Servicing, Propeller 

Serving Trays 

Servo .Mechanisms 

Servo Mechanism Controls.. A- 

Sets, Rivet 

Sextants. Bubble 

Sextants. I’eriscopic 

Shackles 

Shads. Flexible 

Shads, Propeller 

Shads. Rigid 

Shafts. Turbine 

Shads. Valve Roclter 

Shakers, Control 

Shaping Machines 

Shearing Equipment 

Sheet, Abrasive 

Sheet Stock 

Shielded Enclosures 

Shielding. Ignition 


.0-109 

D-109 

D-109 

.D-109 

D-109 

.D-no 

.D-lIO 

.D-lIO 

.D-110 

.D-110 

.D-Ul 

.D-Ill 

.D-111 

.D-111 

.D-112 

.D-1I2 

.U-112 

.D-112 

.D-112 

.D-112 

.D-112 

.0-113 

.D-1I3 

.D-113 

.D-U3 

.D-113 

.D-114 

.D-114 

.D-U4 

. .A-34 
. .A-34 
. A-34 
.D-114 
.D-114 
D-114 

.D-U4 
.D-114 
. .F-18 


. , A-34 

.U-II4 

D-114 

.D-114 

.D-114 


.D-114 

.D-115 

.D-115 

.D-115 

.D-11.5 

.D-115 


. D-115 


.D-115 

.D-115 

..C-70 


Shielding. Lead D-115 

Shielding. Radio C-70 

Shielding, Tube C-70 

Shim Stuck D-115 

Shims, Metallic D-115 

Shims. N'onmetallic D-115 

Shock Absorbers D-115 


Shock Absorbers, Landing Gear 


Shoes, Brake D-116 

Signaling. Pyrotechnic D-116 

Signaling Devices D-116 

Signaling Kits D-116 

Silencers D-116. F-18 

Silicones D-116 

Silver & Alloys D-116 

Simulators. Flight C-70 

Ski Retraction Mechanisms A-36 

Skis. Aircraft A-36 

Sleeves, Metal D-116 

Sleeves, Xonmetallic D-116 

Sleeves, Terminal D-117 

Sleeves, Turnbuckle D-117 

Sleeving. Asbestos D-117 

Sleeving, Braided Copper C-70 

Sleeving. Fiber (ilass D-117 

Slings, Cable & Wire D-117 

Snaps D-117 

Snow Removal Equipment F-118 

Sockets C-70 

Softeners, Water D-117 

Soldering Irons D-117 

Solders D-117 

Solenoids. Control C-70 

Solenoids. Linear C-71 

Solenoids. Rotary C-71 

Solvents D-117 

Solvents, Tank Desealing D-I18 

Spacers, Metailic D-118 

Spacers, Nonmetallic D-118 

Spark Plugs & .Accessories D-118 

Spark Plug Parts D-118 

Speakers. Radio C-71 

Spinners, Propeller A-36 

Spinnings, .Metallic A-36. B-18 

Splicers, Cable D-118 

Splines. Ball Bearing D-118 

Spotlights F-18 

Spray Painting Equipment D-118 

Spraying Equipment .Airborne. .. ..A-36 

Springs. Col! D-118 

Springs; Compression D-118 

Springs, Extension D-119 

Springs. Flat D-119 

Springs. Instrument D-119 

Springs. Leaf D-119 

Springs, Lock D-119 

Spring!!. Tail Skid D-119 

Springs. Torsion D-119 

Springs, Valve D-119 
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Sprockets D-119 

Stabilization & Guidance C-71 

Stacks, Exhaust A-36 

Stall Warning Devices A-36 

Stamping Equipment D-119 

Stampings, Metallic D-119 

Stampings. Nonmetallic D-120 

Stanchions D-121 

Stands. Aircraft & Engine. 0-121, F-18 

Stands, Maintenance D-121. F-18 

Staples D-121 

Starters, Electrical C-71 

Starters, Gas Turbine D-121 

Starters, Hydraulic D-122 

Starters, Pneumatic D-122 

Starters. Portable D-121, F-19 

Starters, Ported u-ui, e-I9 

Starters, Reciprocating Engine. . .C-71 

Starters. Rocket Engine G-18 

Starting Systems. Reciprocating 

Engine .A-36 

Starting Systems. Gas Turbine 

A-36. B-18 

Steel Alloys D-122 

Steel, Stainless D-122 

Steel, Tool D-122 

Stems, Valve D-122 

Slops D-122 

Strapping. Metallic D-122 

Strapping. N'onmetallic D-122 

Straps. Web D-122 

Strainers, Filters D-122 

Straightening .Machines D-123 

Stretchers D-123 

Stretch-Wrap Forming Machines .D-123 

Stroboscope.s C-71 

Strips. Terminal C-71 

Struts. Hydraulic D-123 

Struts, Pneumatic D-123 

Stud.s D-123 

Sumps. Oil D-123 

Superchargers A-36 

Superchargers, Cabin A-36 

Surveying, Aerial D-123 

Survival Equipment D-123 

Swaging Equipment D-123 

Switches, Acceleration D-123 

Switches, Air Ram D-123 

Switches, -Alarm D-123 

Switches, Aneroid D-124 

Switches. Coaxial D-124 

Switches. Float D-124 

Switches, Hermetically Sealed ... D-124 

Switches. Hydraulic D-124 

Switches, Ignition D-124 

Switches, Impact D-124 

Switches. Indicating D-124 

Switches, Limit D-124 

Switches. Mach Limit D-124 

Switches, Mechanical Control D-125 


Switches. Mercury D-125 

Switches. Pressure 0-125 

Switches, Radio D-125 

Switches. Reset D-125 

Switches, Rotary D-126 

Switches, Specialty D-126 

Switches, Snap Action D-126 

Switches, Temperature D-127 

Switches, Temperature D-126 

Switches, Timing D-127 

Switches, Vacuum D-127 

Synchronizing. Propeller D-127 

Synchros D-127 

Tables, Furniture A-37 

Tableware A-37 

Tachometers D-127 

Tacks, Cut & Wire D-128 

Tailpipes. Jet Engine A-37. B-18 

Tailskids .A-37 

Tanks, Auxiliary A-37 

Tanks, Auxiliary Drop .A-37 

Tanks, Fuel & Oil A-37. B-18 

Tanks, Liquid Nitrogen B-19 

Tanks. Liquid Oxygen B-19 

Tanks. Self-Sealing A-38 

Tape, Identification D-128 

Tapes, Asbestos D-128 

Tapes, Coated & Impregnated .... D-128 

Tapes, Fabric D-128 

Tapes. Friction D-128 

Tapes, Heat Resistant D-128 

Tapes, Plastic D-129 

Tapes, Rubber 11-129 

Taps D-129 

Targets. Free-FIight D-129 

Targets, Tow D-129 

Tees D-130 

Telemetering Systems C-72 

Teletype, Airborne C-72 

Temperature Control D-130 

Templates D-130 

Tensioners, Coble D-130 

Tents. Engine D-130 

Terminal.s. Lock D-130 

Terminals, Wire & Cable 

(.Mechanical) D-130 

Test Cells D-131 

Test Chambers. Environmental. . D-131 
Test Chambers, Flight Insulalion . D-131 

Test Equipment, Aural D-1.31 

Test Equipment. Avionic C-72 

Test Equipment. Electrical D-132 

Test Equipment, Flight D-133 
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Test Equipment, Gear D-134 

Test Equipment. Hardness D-134 

Test Equipment, Hydraulic D-134 

Test Equipment Ignition D-134 

Test Equipment, Oxygen System. D-135 

Test Equipment, Pneumatic D-135 

Test Equipment Prnpeller D-135 

Test Equipment, Ultrasonic D-135 

Test Equipment, Vibration D-135 

Test Stand Equipment D-135 

Testers, Hardness D-136 

Testing Services D-136 

Textbtmks D-137 

Theodolites, Balloon D-137 

Thermistors C-73 

Thermocouples C-73 

Thermometers. Cabin & Cockpit. . .A-38 

Thermos. Jugs & Ovens A-38 

Thermostats. Air -Systems D-137 

Thermostats, Electric D-13? 

Thermostats, Liquid System D-137 

Thermostats, Modulating D-137 

Thimbles D-137 

Thinners D-137 

Thread D-137 

Tiedowns, Aircraft F-19 

Tiedow'ns, Cargo A-38 

Timers, Interval D-13B 

Timers. Sequence D-138 

Timers, Thermal D-138 

Timing Devices D-138 

Tin D-1.39 

Tire Changers D-139. F-19 

Tires & Tubes D-139 

Titanium D-139 

Tool Kits, Aircraft D-139. F-19 

Tooling D-139 

Tools. Cutting D-140 

Tools, Electrical D-140 

Tools. Hand D-MO 

Tools, Finishing D-140 

Tools, Instrument D-140 

Tools, Machine D-I4I 

T'ools, Ibieumatic D-141 

Tools, Power D-141 

Towbars D-141. F-19 

Towers (Beacon & Antennas) F-19 

Track, Cargo D-141, F-19 

Tracking & Testing Equipment. .. B-19 

Tractors D-lll, F-19 

Trailers. Truck D-141, F-19 

Training Aids D-141 

Transceivers C-73 

Transducers C-74 
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Weapon 

System 

Breeds 

Speeialists 


A dual role has been added to the traditional task of the engineer as 
researcher, developer or designer. 

He has now become both salesman and buyer of the technically complex 
weapon systems that originally sprung from his drawing board and slidemle. 

Around the nucleus of the salesman-engineer or the buyer-engineer has 
formed an outer ring of sales and purchasing specialists to perform many of 
the important supporting functions in negotiating contracts, establishing 
prices and schedules, and following through on deliveries. 

These combined teams of specialists, working within a framework built by 
the emergence of the weapon system concept, have developed a unified 
approach to the buying and selling fields that could not have been achieved 
under the traditional approach of separation of functions. 


These teams owe their existence to 
the weapon system concept, the com- 
plexity of its contemporarx' design forms 
and the rapid obsolescence of its tcclr- 
nology. 

Those factors haxc made it iiiipera- 
tixe that the engineer double in brass 
as a salesman and buyer because: 

• Technical complexity of new svstems 
— xxhethet a complete missile or a radar 
component, an airplane or a flight-lino 
starter and air supply cart for a turbine 
transport— demands that thev be sold 
by engineers to engineers. Onlv a spe- 
cialist haxing complete familiarity xxitli 
a design can ask tire right questions 
about a jet engine poxver control usine 
a conipiitCT- Only a specialist can have 
the knoxxledec to ansxvcr questions 
about the performance change in a mis- 
sile fuel with RP-1 instead of JP-t. 

• Time can be saved and misunder- 
standing ax oided by the direct exchange 
of technical questions and answers dur- 
ing the engincciini purchase of engi- 
neered systcm.s. Tlic old route, with 
the salesman and (he purchasing agent 
as middlemen, lakes too long to tra- 
verse. Questions don’t haxc to be re- 
ferred back to the home plant for tout- 
ing to an engineer for ansxx’crs to be 
sent back to the salesman in the field 
to be relayed to the buxer xxho max- 
have to find an engineer to interpret 
the answer. 

This isn't just because of the engi- 
neering dialect. Some engineering con- 
cepts. like the classical thcniiodvniimic 
example of entropy, can onlv be defined 
b)' using integral calculus or exen higher 


math. Either you understand, and sell 
the system, or you don't. It is as sim. 
pic as that. 

In order to work as a tram, the engi- 
neer and the salesman or the buver 
must know and understand each other’s 
problems. This is not an c.isx- task for 
such specialists; the engineer has the 
dcsigix technique, but not the lists of 
the men who might want to bm his 
dcsigix. The salesman has the list, but 
lie doesn't understand xxhat he is being 
asked to sell. 

Bridging the Gap 

Tlie 1956-57 Aviation Week Buy- 
ers' Guide is planned to lielp bridge 
that gap between the specialized knoxx- 
Icdge of engineers on one liand and 
salesmen and buyers on the otlier. 

T'or that reason, this Boxers' Guidf. 
is dix’ided into three major groups of 
material. I'lic first is a series of articles 
oil the techniques of doing business 
with the military services and the air- 
lines. The second is a detailed listing 
of the specific people who bux- for the 
military and airlines. The third is a 
compact, comprehensixe listing of flic 
millions of items that help build 
missiles, military aircraft, transports, 
business planes and ground systems. 

But more must be done than stre-am- 
lining the contractors’ organizations in 
order to shorten the dexclopmcnt time 
1^ between concept and production. 
Tfic finest cngineering-sales-purclia'sing 
teams can make no headway against a 
hidebound serx-icc concept of doing 
business in the same old manner. 

Thc services have realized that the 


weapon systems concept would force 
changes in their procurement and have 
reorganized their own systems to meet 
the pace of present-day technologx-. 

More and more of the routine pur- 
chasing functions arc being mechanized 
and automated. Computers and punch- 
card systems arc replacing or supple- 
menting human labor in taking in- 
ventory and ordering small hardw-are. 
Careful study of logistics problems has 
enabled the services to buy more accu- 
rately the needed numbers of line items. 
Service-Industry Coordination 

At the other end of the scale, the 
serx'ices are sharing their secrets with 
the contractors, making tlic military 
requirements known earlier in tlic game 
to the designers who must meet tliem. 
This has speeded the purchase of re- 
se.irch and dcxclopmont. 

Companies also have met the need. 
They haxc sponsored and attended 
courses in pmcliasing techniques. Iiave 
liad symposia tsetween contractor and 
sub-contractors, have encouraged con- 
tact between tlic engineers and the spe- 
cialists in buying and selling. 

After a long period of cyclic growth 
and travail, the aircraft industry has 
stabilized at a gross sales Icxcl apptoacli- 
ing SIO billion. It should stay at that 
lex-el for the next fexx- years, offering 
an unprecedented market for.-ilmost anv 
imaginable manufactured item or prof- 
fered scn-ice. 

This Buyers’ CuroE is a nexv ap- 
proach, bom of the weapon sx-stem 
concept, to the understanding and serx'- 
icing of that huge market. 
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Continued High-Level Activity 


By Robert Holz 


The aircraft industry tcill enjoy another 
good year in 1957. Gross sales will be close 
to SIO billion, ff'bile the level of industry 
output will remain close to its post‘war peak, 
the character of the industry’s products is 
changing due to the rapid advances in tech- 
nology during the past few years. 

General outlook for 1957 is for a stable 
production rate on both military and com- 
mercial airframes and gas turbine engines, 
with a rising output of guided missiles and 
avionic systems retfuired in both piloted and 
pilotless airframes. 

While gross sales are apt to reach a peacetime 
peak, profits are due for a slight dip for 1957 
due to the heavy expenditures being poured out 
of earnings into research and development facili- 
ties and programs. The aircraft industry clearly 
recognizes that iLs future depends on pushing at 
a maximum rate along the whole perimeter of its 
rapidly expanding technical frontier, and it is 
taking a larger portion of its earnings than ever 
before to invest in this future development. 

INCREASED COMPETITION 

Another major factor in the 1957 profit picture 
is the increased competition for military and com- 
mercial business that will offer an attractive finan- 
cial picture for the winnei-s and pose serious 
problems for the losers of the fierce technical com- 
petition for major military weapon systems and 
commercial transport types. This trend began 
during 1956, but there will he even wider dis- 
crepancies between the profit rates of individual 
firms in the business than ever before. Profit 
limiting legislation by Congress or unrealistic 
application of the renegotiation law do not pose 
any major threat to the aiirraft profit picture, 
although some individual firms may encounter 


specific trouble regarding their financial policies. 

Military customers — Air Force. Navy and 
.\rmy — will continue to account for the largest 
slice of industry sales. Total military sales should 
be close to $9 billion during 1957 as several 
major weapon systems, such as the Convair F-102 
all weather supersonic interceptor and the Boeing 
B-52 heavy jet bomber, hit their peak production 
levels. Top production levels in major weapon 
systems is reflected in higher sales throughout 
the industry’s extensive sub-contractor and sup- 
plier structure. The military services had an 
unexpended balance of about $24 billion at the 
end of 1956 earmarked for aerials weapon sys- 
tems and supporting system procurement. In 
addition, the aircraft procurement totals for the 
Fiscal 1958 budget are due for a major increase 
over Fiscal 1957. 

COMMERCIAL SALES 

Commercial sales, including both airline ti'ans- 
ports and business flying aircraft, will run close 
to the billion dollar mark during 1957, but the 
major increase in this market will not be felt 
until the 1958-60 period when more than $2 bil- 
lion in jet transport orders already on the books 
are due for delivery. 

During this period of increased competition; 
changing products due to technological pressure; 
and the exploration of new markets, the industry 
is also facing major management problems. Time 
is erasing most of the pioneers who built the air- 
craft industry primarily through the force of their 
individual characters, and the size and technical 
complexity of the industry has increased so much 
during the past five years that a new type of 
management structure and system is necessary to 
successfully cope with these trends. Basic re- 
organization of management structure for most 
of the major prime contractors in the aircraft 


J957 AVIATION WEEK BUYERS' GUIDE EDITION 


BUSINESS FORECAST 

Spurs Healthy Aircraft Industry 


industry is in the cards for the next feiv years 
although some firms have already begun this 

The rising tide of Russian airpower and its 
growing influence on internationu! affairs; the 
rapid pace of technical development that is 
already pushing the industry into the fringes of 
outer space; and the continued expansion of the 
international air transport network will continue 
to be the mt ijor influences .spurring a healthy 
aircraft industry. 

TRENDS FOR 'ST 

In addition the following trends will be felt 
strongly during 1957: 

*lf'eapoa system concept. The development of 
a complete weapon system delivered combat 
ready from a manufacturer's plant to an opera- 
tional unit is firmly established as both an Air 
Force and Navy policy. Because of a lack of 
industrial and technically trained management, 
both services will continue to delegate more of 
their managerial authority for development and 
producing complete weapon system to private 
industry through the weapon system manager 
program. This is already leading to a markedly 
different industrial structure within the aircraft 
industry and places a premium on development 
of large vertical-type industrial organizations and 
makes it more difficult for the small business to 
find a pkee in the military market. It may also 
stimulate a series of mergers in which smaller 
companies combine to compete more successfully 
with the established giants in the field. 

*.More selective baying. As weapon systems be- 
come more complex and complete, it becomes 
financially difficult to finance competing systems 
beyond an early design stage. It becomes more 
necessary to make a sound technical decision in 
favor of a single system before the huge invest- 


ment in production and production tooling is 
required. This will mean more intensive competi- 
tion than ever before in technical development. 
It is the major reason why individual firms are 
investing so heavily in research facilities such 
as supersonic and hypersonic wind tunnels, rocket 
propelled model programs, altitude and climatic 
chandler' and supporting data reduction and 
computing facilities. An individual firm can no 
longer rel) on government financed or operated 
facilities in tliis critical phase of technical de- 
velopment and must have control over its own 
research and development effort if it is to survive 
in the increasingly fierce technical competition. 

• Expanding technology . Advent of gas turbine 
engines and avionics created a major expansion 
of aviation technologies during the past decade, 
hut already the industry is plunging into new 
technologies that dwarf the scope of the technical 
revolution wrought by the gas lurhine and 
avionics. Among major technologies that are 
firmly linked to the aircraft industry are nuclear 
physics applied to propulsion, weapons and 
weapon delivery systems; astronautics for the 
conquest of outer space; new horizons in metal- 
lurgy to meet liie requirements of hypersonic 
flight, and the new era of exotic fuels. 


NEW TECHNOLOGIES 

During the next three years, the aircraft indus- 
try will still be producing military hardware of 
the types already well developed, primarily 
manned aircraft — fightei-s, hombers, transports 
and trainers, witli a slowly rising percentage of 
missiles. Major impact of the new technologies 
will proliably not be felt in terms of large scale 
ljusiness for another three years, but the research 
and development foundations on which this new 
business will be Ijased are being laid now. 
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Wasliington-Wliatever happens to 
flic Fiscal 1958 Detense Department 
budget— and it is almost certain to in- 
crease from 4 to abo\c this year’s 
S35.5 billion— there are certain ines- 
capable tacts that the aircraft industry 
and its suppliers must accept: 

• Despite what they ted is needed in 
dcvdo|)ment and finished hardware, the 
U. S. Air Force and Anm Ar iatioii 
will find money a ptiniary controlling 
factor in their buying programs. 

• Proportion of the total budget spent 
on guided missile systems «ill increase, 
Tire number of dcliscred conventional 
aircraft weapon systems will be reduced, 
liut the unit cost of these srsteins will 
continue to rise. 

• Ease of maintenance, reliability and 
jicrfotniancc nill be the dailv drill. 
Contractors who fail to meet spccifiea- 
tion.s on these points will suffer penal- 
ties, The three factors must be giicn 
top coiisidctation in the design and 
inanufacturc of everything from a 
fastener to a fire control srstem. 

Determining Profit 

The aircraft industrv's customers ha\-e 
:i fairly easy way of getting «liat they 
n-ant- Thev control the selection of 
sources right down through the sub- 
coiitracting structure, and thev have 
the filial voice in determining profit. 

Some of the factors considered in 
fixing profit have been outlined by 
Dudley C, Sharp, Assistant Secretary 
of the .Air Force for Materiel. Tlicy 
include: 

• Complexitv. 

• Quality. 

• Adherence to delivery schedules. 

• Cost control. 

• Risk assumed. 

• Government furnished facilities and 
financing. 

• Contribution to research, design and 
development. 

The Air Force bv no means can fit 
these considerations into a formuhi for 
detennining profit. Tlici’ do. howcs’cr, 
get phis and minus factors that arc 
:'|)plicd by tlic contract negotiator. 

"Pricing,” says Sharp, "including the 
determination of the profit Factor, is an 

The margin of profit on air weapon 
system contracts has tccciied a great 
deal of attention in 1956 and the in- 
dustry, along with USAF, came out of 
a Congressional investigation into the 
subject witli a commendable record. 


At the same time, the intense interest 
of the lawmakers— who also appropriate 
the mDiicy— makes the armed services 
iilcrt in this area. 

Most disiigiecmcnts center on the 
question of sales or net worth as a basis 
for calculating profit. Here is wliat 
Sharp has told industry: 

"W'c buy. as \vc must, on a contract- 
by-contract basis. AVc have traditionally 
used the cost of sales approach as a 
laasis for measuring the profit to be 
allowed under a particular contract. 

"This is the manner in which in- 
dustry submits its quotations and it fur- 
nislies a uniform basis of understanding. 
Tliis conforms to the Armed Senices 
Procurement Act of 19-17. wliich ex- 
presses fixed-fees in rclition to esti- 
mated costs and imposes ceilings on 
fees measured in relation to such costs. 

"It is also consistent with the 
measurement of profits approach set 
forth in the Vinson-Ttammcl Act. It is 
con.sideted an appropriate measurement 
of the reward for the work to be done 
under a contract. 

"Sales can be used as a base line for 
measuring profits on a eontract-by-con- 
Iract basis. On the other hand, net 
north, which is determinable for only 
,1 specific point in time and s,irie.s from 
day to day, is difficnlt, if not impossible, 
to use as a basis for determining profit 
allowance on a contr.ict-by-contriict 


Why Air Force Control 

US.AF also keeps an eye on what 
industry docs with its profits. A con- 
tractor who makes substantial reinvest- 
incnts cuts down on the U.S. require- 
ment to provide facilities and financing. 
One who puts a good chunk of this 
inonev into dcsclopmcnt projects, an- 
ticipating what USAF will need, " ill be 
Favored bv the Air Materiel Command. 

There arc several reasons why the Ait 
Force insists ■' degree of control 

Despite protests from time to time that 
come out of the mouths of prime 
contractor.s. tire Air Materiel Command 
clings to its concept that it is hiring 
in:magemcnt abilih- nlicn it signs a 
prime contract. Like a board of dircc- 

agcnient decisions. 

This does not mean USAF wants lo 
interfere with private business, but it 
docs insure a degree of co-otdinalion 


tliat would be impossible without such 

Maj. Ceil. David II. Baker, AMC 
Director of Procurement and Produc- 
tion, sa\s the prime contractor always 
retains full responsibility "both manage- 
tially and technically" and that ANIC 
knows it cannot replace his manage- 
ment with USAF staffing. 

"W'c recognize." the General says, 
"tliat |)rivatc industry exclusively has 
the ability to gather together in ptuper 
balance and numbers the many skills 
and talents which arc required to carry 
out ;i production effort. \X’c ate willing 
to support financially such manage- 
incut effort through its eontracts and do 
not desire to reduce or rclicsc tire 
managerial responsibility of industry in 

"However, the Air Force’s interest 
in production extends over a nuich 
greater range of products and com- 
panies and over a much longer range 
of time than is significant to any in- 
dividual company. It is for these 
reasons that the Air Force must in- 
terest itself in seeing that the con- 
tractor’s performance i.s aimed towards 
and consistent with the .Air Force’s na- 
tional objectives." 

How AMC Decides 

Here arc sonre major factors that 
influence AMC decisions when it re- 
views a subfonfracting structure: 

• Si>ccial skills and talents. AMC recog- 
nizes tliat tlicsc abilities, which must 
be utilized in today ’s complex weapon 
systems, arc widely scattered and ob- 
viously cannot be concentrated in the 
plants of a few prime contractors. The 
work must be done by those elements of 
industry best qmilificd to carry it out. 

• Production facilities. Tliev arc scat- 
tered, just like the talent, and must be 
put to work. Du|)hcation of thc.se 
facilities at prime contractor plants can- 
not be justified economically from the 
point of view of the industry or the 
Air Force. 

• Competitive o]>portunities. Prime con- 
tracts cannot be placed exclusively on 
a ba.sis of price competition. The miin- 
ber of potential prime contractors has 
gone down steadily with the increasing 
complexitv of weapon systems- Many 
parts of the wcj|)on svstem. however, 
can he built bv subcontractors with 
price as a major competitive factor. 

• Industrial mobilization potential. 
Maximum industrial readiness in the 
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Military Buying Programs 

By Claude 'R'itze 


nuclear age calls for a structure that 
can accelerate production to support 
airpower in being, not to provide an 
airpower that is lacking. W’itli sub- 
contractors carrying 30 to -10% of the 
USAF piodnctioii load, the mobiliza- 
tion potential is increased, dispersed and 
economized. 

• Utilization of small business. It is 
nationaljmlicy to spread the production 
base to firms which employ fevver than 
500 persons, so long as they can do 
the job welt and meet the competition 

Reliability and Maintenance 

Aside from these matters of man- 
agement and policy, the paramount con- 
cern of the industry and USAF in 1957 
probably will be in the area of reliability 
:ind ease of maintenance. A weapon 
system is useless if it won’t work, and 
early experience with tlic first Centurv 
Scries fighters has staggered US.AF wing 
commanders. Keeping their aircraft in 
a state of combat readiness has seen 
availability drop to as low as 35%. fust 
as the .Ait Force lacks talent to design, 
develop and build modem weapon 
systems, it now finds it lacks the talent 
to maintain them. 

Here again, the problem is tossed 
back to industry. Reliability and case 
of maintenance must be designed into 
the product. Bigger tlian the Air Force 
alone, the situation has been tackled 
by the Defense Department, which has 
set up a Directorate of Maintenance 
Engineering in the Office of the Assist- 
ant Secretary of Defense for Engi- 
neering. 

Overall job of this office is "to con- 
tribute to the readiness of the militarv 
services by improving the effectiveness 
and economy of maintenance opera- 
tions." It is surveying the problem in 
every field of defense activity. 

At the USAF level, it is khown that 
one-third of all personnel is busv on 
maintenance jobs. One piece of com- 
plex electronic equipment requites three 
hours of maintenance for every hour 
in the air. 

Maintenance Cost 

In general, tlie cost of mainbining 
electronic equipment is twice as much 
each year as the first cost of the equip- 
nient. A Navy estimate says mainte- 
nance cost during the life of the equip- 
ment is ten times the initial cost- 

Gcn. Baker has warned; 


"Unless significant gains in re- 
liability are made, we may well be ap- 
proaching the time when we cannot 
introduce into production those systems 
which have not been engineered and 
tested for reliability. 

"This will be an extrcinelv difficult 
decision to make and live with in view 
of the vital need for tire earliest possible 
superior weapons. However, we must 
at the same time accept the fact that 
where we do not have reliability, we do 
not have the ability to fight.’’ 

US.AF is working with industry in an 
effort to have reliability and case of 
maintCTiance designed into the wca|jon 
svstem. Most major prime contractors 
have in recent niontns set up special 
cnginceTing groups to kibitz over the 
drawing boards and make sure an engine 
docs not have to be removed to replace 
a fuel line or use a dip-stick on the oil 

The im|K)rbnce of these factors 
mounts almost in direct proportion to 
our progress toward a missile arsenal, 
ffiige strides will be made in this direc- 
tion in Fiscal 1958, as the transition 
starts to boil. 

"W'c arc at the threshold," says Gen- 
eral Baker, "of unmanned aircraft for 
both offensive and defensive missions. 
W'e can rcadilv see that except for 
certain types of missions the manned 
combat aircraft will become technically 
obsolete in the fuhire.” 

New Demands 

It is clear that this is a threshold for 
industry as well as milibrv facticians. 
It is the threshold of a challenge to 
meet a new list of demands. Here arc 
sonre of them; 

• Facilities. For rocket, ramjet and 
nuclear power plants they must be in 
new locations and old test grounds 
must be disposed of, or salvaged, to 
keep the overhead within reason. 

• Protective constraction. There must 
be barriers, baffles, shielding and sound- 
proofing for firing sites. 

• Materials. Temperatures and stresses 
met bv upcoming weapons will out- 
date the mebls and allovs known todav. 
New ones will be needed for both 
vehicles and power pl;ints. 

• Production technology. There is a 
demand for dimensions, shapes and 
forms that cannot he made in today’s 
factories. Increased automation and 
numerical control over machine opera- 
tions arc incvifable. 


In the face of all this, wc must re- 
turn to costs and the first incscapiiblc 
fact-that there is a limit to available 

lire Aircraft Industries Assn., com- 
paring today's aircraft costs with those 
of W'otid War 11, has pointed out that 
labor costs have gone from an average 
of S1.22 ,m hour in 19-14 to S2.17 an 
hour in 1955. Tlic index figure for a 
metal such as aluminum has climbed 
from 60.3 to 142.7. And aluminum is 
being replaced bv titanium, which costs 
S20 a pound as compared with SI for 


Engineering Effort 

The cnginccriii| effort involved in 
crossing Gen. Baker’s "threshold" is 
staggering and the technological com- 
petition, rammed home to complacent 
politicians by the Soviet air displays of 
1953, has put the spotlight on this 
activity, Wc arc moving only toward 
the threshold, but here arc some facts 
developed recently by a manufacturer 
of fighter aircraft; 

!n 1944, the engineering department 
employed 1,300 persons with a payroll 
of S4, 052,000. Ten years later, the 
number of employees was 2,400 and 
the engineering payroll was SI 3,462, - 
000. Tlic sales volume is equally sig- 
nificant. It dropped from S217 million 
in 1944 to S150 million in 1954. 

'Ilic engineering lioiirs required on a 
W'orld W'ar II fighter prototype was 
125,014. Hours required for a jet 
fighter prototype now in the active 
imentorv was 492,880. The company 
estimates that its next production air- 
craft prototype will require 2.144,560 
hours. 

US.AF spokesmen say frankly that 
thev have arrived at the point where 
they must be selective. 'They simplv 
cannot afford lo make their choice too 
late in the program. We arc approach- 
ing the time when development will 
he stopped on all but the most promis- 
ing weapon projects. 

The reason is simple: We do not 
have the money or talent or facilities to 
produce all of flicm if they did prove 
entirely feasible. 

This is why industry capability is 
paramount and only the most worthy 
will sun'ive. Tlic successful weapon 
system and the successful component 
will be the one that provides perform- 
ance along with economy in initial cost 
and upkeep. 
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Navy to Step Up Hardware Buying 


^^'ashington— Latest steps in the stieamlining of Navy’s Bureau of Aero- 
nautics to meet the complexities of modciii weapon systems mas esciituallv 
affect almost every aircraft and component manufacturer. 

Although these newest changes arc taking place at the researdi and develop- 
ment end of the spectrum, they arc one more indication that uotliing in the 
aircraft-missile industry— from the overall weapon system to its smallest part- 
remains static for long. 


Adoption of the weapon system con- 
cept iiiid rcoigJiiiy-itioii of the Bureau's 
research and development activities will 
not affect the day-to-day macliiiiery of 
hardvviirc prociircinent immediately. 
But it is almost ecrtaiii to have an im- 
pact in the long run. 

Greatest emphasis in this recent re- 
organization (A\\' Oct. 1. p. 26) has 
been placed on long-range planning— and 


on letting indnstiv know a great deal 
more about this planning. 

'The wliole field of eunfractor rcla- 

light,” Rear Adm. W'illiam .A. Scliocch, 
assistant Bureau of Aeronautics chief 
for rc.vcarch and development, s.iid rc- 
centh. 

■'\Vc may have to redefine and re- 
assess our methods of source selection 


and out methods of contract award. At 
tliis point, it is too catlv to tell 
whether snb.stantial changes over exist- 
ing Bu.\cr practices will occur, or 
whether there will be only refinement 
of present ptoccdiircs-” 

More Informotion for Primes 
•Adm. behocch hud in mind priin.irilv 
relations with research and dcvclnp- 
ment contractors. But it is obvious tli.it 
a rapid |wee of tixlinological develop- 
ment nic.nis that nhat happens on the 
research and development end vitallv 
affects prodiietioii and procutcnicnt- 
Rcg.udless of vvliat happens to source 
SL-Ieclioii and contract avv-arding, either 
ill the development or production 
fields, "it apocars that the prime niaim- 
facturcr will come in for a greater 
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share of parfieipation" in long range 
planning, Adm. Schoech said- 

'"This begins with giving the con- 
tractor more information about the 
military requirement .md its accom- 
panving operational analysis.” he said, 
"ft implies a greater sharing of Bu-Acr 
future plans and. in proportion, places 
a greater charge of responsibility upon 
the nianufacturct-” 

These new approaches also arc 
"meant to encourage tlie contractor to 
embark upon morenasic research of his 
own to augment normal government 
and laboiaton' effort.v to find the best 
solutions to problems in the m.iny 
fields of air technology.” 

Adm. Schoech makes it clear tliat 
tlic contractor who hopes to maniitac- 
tvuc components in the future slioiild 
take part in the "stqjpcd up iiitcr- 
cliangc of military and technological 
information'' now— and that the inter- 
change will require the contractor to 
"establish a single focal point for the 
exchange and evaluation of this sort of 
data.” 

This attempt at improved communi- 


cations with industry has been under 
wav since the reorganization of BuAct 
(AW Sept. 5, 1955, p, 12). 

Tlic need for it was explained by 
Rear Adm. Robert L. Swart, vice chief 
of naval materiel, shortly after the 
streamlining began, who said that tlie 
nianufaclunng capacity of the U. S. 
was then 50% greater tlian at the be- 
ginning of the Korean war. lie added 
that it soon would be "100% greater 
than at tlie end of World War fl. 

". . . W'c can expect more companies 
to be seeking defense business in the 
future, and sonic companies which may 
have enjoyed a cerbain amount of sc- 
curitv with regard to special segmenfs 
of defense production may find eager 
competitors in .some of these fields.” 

.Acini. Swart said he had found that 
the "alert, spcculativcand well-prepared 
company got the business when the 
time came for the Navy to place a eon- 
tract, especially in a new field of cn- 

Onc result of tlic general Bn.Aer re- 
otganizalion was the creation of an 
assistant chief for procurement, now 


headed by Rear Adm. J. N. Murpliy, 
who would be concerned with contract- 
ing, industrial planning, production and 
quality control. 

Step Up in Procurement 

Adm. Murphy told Aviation Wuek 

"been speeded up considerably " in the 
ycvir since reorganization, partly by in- 
creasing the contracting staff but prima- 
rilv bv selling the concept "that pro- 
curement is everybody's business-the 
engineer's, the requirements people. 

Most advertised bidding procurement 
for larger aircraft items is handled by 
(lie .\'avT Purchasing Office, 'fhe Avi- 
ation Supply Office in Philadelphia han- 
dles procurement of smaller itans, 
overhaul, repair and maintenance, tc- 
plaecnicnt quantities of smaller items, 

•Adm. Miiqjhy said Bu.Acr's procure- 
ment people arc maintaining a close 
liaison with the US-AK -Air Materiel 
Command at AA'right-Patterson AKB, 
Ohio-from the policy level on down. 
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ARDC Sparks Technological Progress 


By Evert Clark 

Baltiinoie— Ptocureiiic'iit in tlic Air 
RciCiircli and Development Command 
is limited to the short, but sital, cre- 
ative end of the air weapons s|>eettmn 
—from ideas to prototvpcs. 

ARDC's mission o( providing quali- 
tiitir ely superior airpower in a day when 
a potential enemy has shosvn amazing 
teehnologica) progress dan.mds that it 
procure the highest in teehnical eom- 
pctcnce and tlicn use that resource 

To get the best in brainpower and 
developmental work and to do the most 
with it, -\RDC has made a tremendous 
effort ill the past leat and a half to 
tell science and indiistrv what Ait 
hbree’s needs arc now. what they ate 
likely to be far into tlie future and how 
the ARDC-iiidustry team can fulfill 

This is a two-way street. In addition 
to telling industry more. .ARDC has 
solicited industry's ideas much more 
I’igorausly than in the past. 

The necessity for cffcctiie comniuni- 
cations betnecn .ARDC and the scien- 
tific talents of the nation is dear. 
ARDC manponer and personnel ex- 
perts estimate that industry emplovs 
hvo-thirds of the 250.000 praple work- 
ing at the professional lesel in the nat- 
ural sciences and three-foutths of the 
iiatiiin’s 700.000 engineers. 

Research ond Development 

Although some of tlie most impor- 
tant rcseardi and deiclapmcnt work 
contributing to a superior Air Force is 
done at the 1 1 .ARDC centers, more 
than three-foutths of the .ARDC-spon- 
sored effort is done on contract bv uni- 
versities. priiate research groups and 
mdustri.ll Bnns. 

Tlie centers sene as contact points 
for contractors, give guidance through 
the life of tlie contract and. in manv 
cases, provide facilities where ideas can 
be explored and deselopmcntal proto- 
types pro'cd. 

ARDC breaks its mission dosni into 
two broad areas— a Technical Program 
and an Operational Program. The 
Technical Program, «hieh begins svitli 
research and grows into technical de- 
velopment or exploratory develop- 
ment, deals with weapons and weapon 
systems needed 10 to 15 years from 
now. Olic Operational Progr.im is 
basically concerned with weapon sys- 
tems that will go into the Air Force 
inventon' in the next seven or eight 

To acquaint science and industry 


with its thinking ARDC uses three rela- 

Industry Contacts 

• Technical Pr<^ram Planning Dotu- 
ments. These arc classified studies that 
establish and delineate the .Air I'occe's 
technical rcquircnicnts and objectives 
for a period that might be called the in- 
termediate future. They cover -16 broad 
functional areas such as strategic bomb- 
ing, missile guidance, electronic counter- 
measures, etc. 

'llicse documents define the job the 
Ait Force will have to do one to two 
decades from now; evaluate present 
technical capability m the area with 
which thei deal and note limitations of 
uirreiU iiiatciici and tccliiiiqucs: give 
pertiiient rescatcli summaties. proposed 
innovations and suggested approaches: 
and present .ARDC’s tcehnic.il require- 
ments and pcrfotniancc objcctiies. 

(Jrigiiiallv. Technical Program Plan- 
ning Documents sverc distributed to 
contractors selected for .ARDC by the 
Air Materiel Coniinand-.ARDC Source 
Selection Board. Now. Iiowci’er, .ARDC 
is soliciting queries and requests from 
potential soutces of research and de- 
velopment who are not currently con- 
tracting with US.AF. 

Inquiries should be directed to Com- 
mander, Ait Research and Desclop- 
nient Command, P. 0. Box 1595, Bal- 
timore 5. Md. Attention; RD'FDD, 
Deselopment Plans and Programs. Di- 
rector of Development. 

• Weapon Systems Requirements. 
These tequircmaits, now being re- 
leased to qualified contractors within 
the existing security fraineivotk. arc an 
attempt to let industry in on .ARDC's 
planning secrets. ARDC admits it is 
partialiv a selfish niove-aii attempt to 
get industry to do more of its own re- 
search and dcs'clopnient. But it also 
overcomes the old paradox of doing 
business in classified area.s. Formerly, a 
contractor needed a contract in order to 
get information, and he needed infor- 
mation in order to get a contract. Dis- 
tribution of the Systems Requirements 
Documents depend upon a "need to 
know." which ARDC defines as integ- 
rih'. plus a capability to participate in 
the research and dcsclopment effort. 

ARDC deals with a company’s vice 
president for engineering or his equiva- 
lent in discussing the requirements. 
Conferences may be arranged bv writ- 
ing to the Program Plans and Policies 
Office (RDZPP) at ARDC headquar- 
ters. Requirements attempt to explain 
what the .Ait I'otcc wants to know ahout 
potential future weapon system areas, 
and the contractor selects the area or 


areas in which he thinks he can make a 
contribution. 

• Technical Program Symposia and 
Weapon Systems Conferences. Basi- 
cally these are implementations of the 
philosophy behind the TPPDs and 
\VSR-a philosophy of comprchcnsii'e, 
integrated ARDC-industry effort, based 
on mutual confidence. 

Even newer than these methods for 
improi’ing industrv's communications 
with the -Air Force and understanding 
of its needs is the office of Executive for 
Small Business, recently created in the 
Directorate of Procurement at ARDC 
headquarters. 

Headed by John Eidcn, the ESB is 
establishing what amounts to a one- 
stop counseling scrs'ice for small busi- 
nesses at each .ARDC center and at 
four ARDC Field Development offices 
—New York. Los .Angeles, Boston and 
Chicago. There will be a Small Busi- 
ness Specialist at each location. At 
the centers, they will be located admin- 
istratively on the staff of the Director 
of Procurement. 

Small business is defined in this case 
as a firm that is not dominant in its 
field of operations and which, together 
with its affiliates, docs not employ more 
than 500 persons. In addition, ARDC 
will accept as a small business any firm 
so certified by the Small Business Ad- 
ministration. 

ARDC is constantly looking for nesv 
sources of technical competence. Al- 
though contractors csentually will deal 
with a center— where contracts are writ- 
ten and monitored— information on how 
to join the growing list of .ARDC con- 
tractors is available bath at center and 
at ARDC headquarters 

Areas of Interest 

Lists of Air Force areas of interest in 
research and development and from 
qiicstiomiaires aimed at learning a com- 
pny's capabilities can be obtained 
Irani Contractor Relations Officers at 
the centers, from the Office of Indus- 
trial Relations in Baltimore or by writ- 
ing to Commander, ARDC, Box 1595, 
Baltimore 5, Md. Attention; RDSKM. 

To produce superior air weapon sys- 
tems as a final product, the Ait Force 
must insist on superior raw materials 
in the beginning. In the case of ARDC, 
of course, this means primarily the tal- 
ent of the men in the organizations 
with which it deals- 

Tlic command, the procurement di- 
rectorate at headquarters and the cen- 
ters stress both the comTCtencc of a 
potential research and development con- 
tractor, his approach to the problem. 
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Services List Nine Contract Types 
Governing Buying of Military Items 


One of the major responsibilities of 
the negotiator is the selection of the 
type of contract best suited to the pro- 
entement which he is conducting. His 
choice will have an important effect on 
the ultimate cost of the contract, on 
the inccntii'c given the contractor to 
use materials and manpower efficiently, 
and on the nature of the supervision 
which must be exercised over the per- 
formance of the contract. While early 
agreement between the negotiator and 
the contractor is desirable, the nego- 
tiator should not hurry the decision on 
the contract type to be used, lliis deci- 
sion will be based on a number of 
factors: the nature of the ptocurenieiit, 
the contractor's production and cost ex- 
perience, the degree of competition 
presait, the availability of comparative 
cost data, the assumption of business 
risk, and the extent of the control which 
can and should be maintained mer the 
coi. tractor’s operations, ft is doubly 
important to avoid a premature deci- 
sion, because tlie course of the nego- 
tiations will be considerablv influenced 
by the type of contract contemplated 
for use- 

Undcr certain circurastances it may 
be desirable to obtain greater flexibility 
in contract negotiations by asking the 
contractor to quote prices bn more than 
one type. In such circumstances, if only 
one type of contract is considered and 
quotcii upon and if, during negotia- 
tions, tliis proies unsatisfactory, a new 
contract proposal undoubtedly will be 
required, and much time and effort will 
hai'O been wasted. 

If it were always possible to estab- 
lish firm prices which were fair both 
to the contractor and the purchaser, 
the determination of the most suitable 
type of contract would be no problem. 
A Finn Fixed Price contract would be 
used for all ptocutements. But the de- 
termination of fair prices for many 
items purchased is often a difficult, if 
not an impossible, task. 

I’or this reason, several major types 
of contract have been authorized for use 
by negotiators, as well as a number of 
specialized types designed to meet spe- 
cific situations. 

I— 1 Finn Fixed Price Contracts 

A. Explanation 

(a) Supplies or services arc fur- 
ni.slied at a specified firm price 
regardless of actual cost of pet- 
foniiancc. 

B. Use 

(a) When sound cost estimates 
ate possible. 

(i) Commercial-type items avail- 


able from competing sources, 
(ii) Military type equipment 
previously produced on which 
relevant production and cost ex- 
perience arc available. 

(b) When a contractor desires to 
share costs of a Research Contract. 

C. Advantages 

(a) Places maximum risk and re- 
sponsibility upon the contractor; 
consequently, results in the great- 
est incentive for cost reduction. 

(b) Easiest and least costly type of 

D. Disadvantages 

(a) Price may include excessive 
allowance for contingencies. 
I-2-A. Incentive Fixed Price 

A. Explanation 

(a) Supplies are furnished at a 
tentative base price (target price). 
Upon completion of the work the 
price is redetermined based on the 
contractor's actual costs plus a slid- 
ing scale of profit which varies 
inversely with the cost. The rede- 
termined price cannot exceed the 
ceiling price stated in the contract. 

B. Use 

(a) M'heii production is spread 
over a relatively long period. 

(b) WTien difficulty is encountered 
in negotiating a firm fixed price 
under tlic anticipated production 
conditions 

(c) When target costs can be es- 
tablished initially or at an early 
interim point with substantial ac- 
id) When reasonable opportuni- 
ties for cost reduction through con- 
tract or efficiencies exist. 

C. Advantages 

(a) Not necessary for contractor to 
include excessive allowances for 
contingencies. 

(b) Encourages cost reduction by 
confractot. 

(c) Government shares in con- 
tractor’s cost reductions. 

(d) Government receives "after- 
the-fact" cost infonnatioii valuable 
in negotiating follow-on procure- 

(c) By varying the ceiling, the 
starring profit, and the profit shar- 
ing fonmila, contract can be 
adapted to fit many situations. 

D. Disadvantages 

(a) Contractor has less incontive 
than under a firm fixed price con- 
tract. 

(b) Mote costly and difficult to 
administer than a firm fixed price 


A. Explanation 

(a) Supplies arc furnished at a 
maximum price which is redeter- 
mined downward only after a speci- 
fied percentage of the work has 
been completed. The final price is 
based on aeutal costs incurred to 
point of redetermination plus esti- 
mated costs to complete. 

B. Use 

(a) When sound cost estimates 
cannot be made at the beginning 
of the work, but can be made after 
a certain minimum percentage of 
the work has been completed. 

(i) Repetitive work so that cost 
experience on first portion per- 
mits accurate projection of com- 

(ii) Work extended over a suf- 
ficient period of time to permit 
redetermination before comple- 
tion of contract. 

C. Advantages 

(a) Permits fixed price contracting 
even when sound cost estimates 
arc not possible at the beginning 
of the work. 

(b) Final price is based on addi- 
tional cost information. 

D. Disadvantages 

(a) Up until the time of rede- 
termination, contractor has little 
incentive to keep costs low. 

(b) Because of time lag between 
point of redetermination ;ind re- 
determination negotiations, con- 
tractor not only has later cost 
information than negotiators but 
may have completed a very large 
porcentage of the work. 

(c) More costly and difficult to 
administer than a firm fixed price 
contract. 

I— 2.C. Flexible Fixed Price 
A. Explan.ition 

(a) Supplies arc furnished at a 
tentative price which is redeter- 
mined upward (subject to a ceiling) 
or downward after a specified per- 
centage of the work has been com- 
pleted. The final price is based on 
actual costs incurred to point of 
redetermination plus estimated 
costs to complete. 

Idavtical to those 
listed for "Maxi- 
mum Fixed Price 
Contract" since 
only difference is 
that price can be 
redetemiined up- 
ward. 

I— 2.D. Fixed Price with Escalation 
A. Explanation 

(a) Supplies are furnished at a 
fixed price which is subject to re- 
vision on the occurrence of speci- 
fied contingencies. Applies to 


B. Use 

C. .Advantages 

D. Disadvantages 
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increases in material prices and 
labor rates and not to the quantity 
of material or labor required. 

B. Use 

(a) When increases or decreases in 
specihe costs such as material prices 
or labor rates arc beyond tlic con- 
trol of the contractor. 

C. Ads’antages 

(a) Cos’crnnicnt avoids paying for 
contingencies that do not occur. 

(b) Permits fixed price contracting 
even if certain cost elements arc 
not subject to accurate prediction. 

D. Disadrantages 

(a) Goveniment assumes part of 
contractor’s risk. 

(b) Additional administrative prob- 

II-l. Cost-Plus-Fixcd-Fee 

A. Explanation 

(a) Supplies or services arc fur- 
nished at actual cost plus a fixed 
fee which is based on a negotiated 
percentage of the original esti- 
mated cost. 

B. Use 

(a) W'hcn it is impossible to esti- 
mate costs with any degree of 

accuracy. 

(i) Research and development 

(ii) Specifications not firm. 

C. Advantages 

(a) Government avoids paying for 


contingencies that do not occur, 
(b) Profit not based on costs so 
contractors have no incentive to 

D. Disadvantages 

(a) Contractors have little incen- 
tive to reduce costs. 

(b) Most costly type of contract 
to administer. 


II-2. Cost-No-Fee 

A. Explanation 

(a) Supplies or services furnished 
at actual cost with no fee or profit 
allowed. 

B. Use 

(a) When it is impossible to esti- 
mate costs with anv degree of 
accuraev. Primarily used with edu- 
cational and nonprofit organiza- 


C. Advantages 

D. Disadvantages 


(Identical to Cost- 

^Plus-Fixed-Fec 

(Contracts. 


Ill— Letter Contract 


A. Explanation 

(a) A written preliminary con- 
tractual instrument which author- 
izes immediate commencement of 
manufacture of supplies, or per- 
formance of services, including, 
but not limited to. preproduction 
planning and procurement of ncc- 
essarv materials. 


B. Use 

(a) V\nieii interests of national de- 
fense demand contractor be given 
binding commitment so that work 
can be commenced immediately. 

(b) Negotiation of a definitive con- 
tract in sufficient time to meet pro- 
curement need is not possible. 

C- Advantages 

(a) Quick contiactural coverage. 

D. Disadvantages 

(a) Competition required, when 
practicable. 

(b) Time lag before conversion to 
definitive contract. 

(c) Government assumes part of 
contractor's risk. 

IV— Notice of Award 

A. Explanation 

(a) A TWX or letter form that 
specifies firm, pricing tenns. de- 
liveries and specifications, but in- 
corporates other clauses by refer- 
ence. Must be superseded by a 
definitive contract. 

B. Use 

(a) When prompt contractual cov. 
crage is required and all terms have 
been agreed upon. 

C. Advantages 

(a) Prompt contractual coverage. 

D. Disadvantages 

(a) Additional administrative work. 

(b) Not as satisfactory legally as a 
firm contract. 


Military Sales: Where to Go, Whom to See 


DEPARTMENT OF THE AIR 
FORCE 
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Apply to the nearest Ait Force Procure- 
ment District to have your firm placed 
on Bidden;' lists. To obtain a copy of 
a specified bid of specifications, hon-evet, 
apply diiectly to the purchasing office. 
Copies of current InvitaKoiis for Bids and 
Requests for Proprosals. with specifica- 
tions, ate available for leference at Air 
Procurement Distiict offices. These of- 
fices ace located at the following ad- 
dresses: 760 West Peachtree Street, 
NV?., Atlanta, Ga.; 1-t Court Square, 
Boston, Mass.; 165 North Canal Street, 
Chicago. III.; Big Four Bldg., Cincinnati, 
Ohio (suboifice); 1279 West Third 
Street. Cleveland, Ohio; H07 Ross Ave- 
nue, Dallas. I'ex.; Building 70, Area C. 
Wiighl-PaHcrson Ait Force Base, Ohio; 
M'est Wanen Avenue and Lonvo Boule- 
vard. Detroit, Mich.; 500 Capitol Ave- 
nue, Hartford. Conn, (suboifice); 5-f 
Monuuicnt Circle, Indianapolis. Ind.; 
2601 Walnut Street, Kansas City, Mo- 
(siibofficc): 155 West Washington Bou- 
levard, Los Angeles, Calif.; 770 North 
Plankinlon Avenue, Milwaukee, Wis,; 

(siiboflice); 21S Market Street, Newark, 
N- 780 Broadway, New York. N. Y.; 
HU M'aliiut Street. Philadelphia, Pa.; 
155 West Monroe Street, Phoenix. Ariz.; 
20 Symington Place, Rochester. N. Y.; 
IIH Market Street. St. Louis. Mo.; 22 
Southw est Temple Street, Salt Lake City, 
Utah (suboflice); -*525 Pacific Highway, 
.San Diego. Calif.; 7755 East Marginal 
Way, c/o Boeing Aircraft Corporation, 
Seattle, Wash, (suboifice): 521 North 
Eclipse Street. South Bend, Ind. (suh- 
office); 449 West Oliver. Wichita, Kans.; 
1515 Clay Street, Oakland. Calif, 


“ Purclased 


USAF 


HQ AIR MATERIEL 
COMMAND 

BUYING DIVISION OF PRO- 
CUREMENT DIRECTORATE 


Aircraft and Missiles Division 



Bombardment Branch 



Fighter Branch 



Cargo and Special 
Aircraft Branch 


Chief: Col. a, W. LaPlanle, Rm. 114, Bfdi. ISO. 




Missile Branch 



Nuclear Aircraft Branch 



Aeronautical Equipment 
Division 
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USAF 



Weapons Guidance Branch 



Powerplant Branch 



Airline, Maintenance and 
Service Contracts Division 



USAF AIR MATERIEL AREAS 
AND DEPOTS 

Air Materiel Areas and Ait Force De- 
pots are responsible to Headquarters. Air 
Materiel Command. Wright-Patterson 
Air Force Base, Ohio. The Air Procure- 
ment Districts are responsible to the Ait 
^tatc^id Areas under which they arc 

Communications to an Air Materiel 
Area or .Air Force Depot should be ad- 
dressed to the Commander. Conmiuni- 
cations to an Ait Ptrscurement District 
should be addressed to the Chief. 

For general procurement information, 
contact the Contractrrr Relations and In* 
dustrial Liaison Branch, Management 
Services Office, Directorate of Procure- 
ment and Production, Headquarters, Air 
Materiel Command. AA'right-Pattcrson 
Ait Force Base. Ohio. (MCPAC). Tele- 



Accessories Branch 



Communications & 
Reconnaissance Branch 



Middletown Air Materiel Area 



Mobile Air Materiel Area 
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Ogden Air Materiel Area 



Oklahoma City Air Materiel 





Soeromento Air Materiel Area 







Son Antonio Air Materiel Area 



San Bernadino Air Materiel 



Warner Robins Air Materiel 



Air Force Depots 



USAF 


USAF SMALL BUSINESS 
SPECIALISTS 



Middletown Air Materiel Area 



CIrclr, InOiaiUpolis S, Ind. 
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USAF 


Fort Wayne Sub'OlHca, 








Oklahoma City 
Air Moteriel Area 

Obtelwne Cily AMA, Tinker A(r force Bale, Oklahorrta 










Ogden Air Materiel Area 

Oaden Air Moieriet Area, Kill Air Forte Bale, Ogden, 



San Antonia Air Materiel Area HQ Air Materiel Cemmand, 





San Bernardino 
Air Materiel Area 



Warner Robins 
Air Materiel Area 



Air Force Depots 


USAF LOCAL PURCHASES 

The term ‘Toco) Purcliase” dcnoTcs 
the piirchute of iiiateriflU, supplies, and 
services hi an Air Fiirce installation foe 
use and consumption bv that installation 
or other inslallah'oiis assigned to it for 
issue oi materials and supplies. 

1‘hese items arc gcncrallv of a liousc- 
kec|iing nature, such as office supplies 
and sa<aUed '‘offi*thC'Shclf" items, and 
usnallv arc bought in siuail quantities. 

All local puTcbase hiuctious iiivoUSng 
appropriated funds are aeeompUshed by 
Headquarters. Depot, or Base Pnrcliasing 
and Contraeting Officers. Being tcs|inn- 
sible for all purchase actions at their 
respective installations, they receive pur- 
chase requests from initiating actisities 
and accoinplisli procurement action by 
formal adsertising or negotiation, gener- 
alls* from hrins in close geographical 

lire same Ians and regulations svliich 
applv to centra] .Air Force procuTCmcnt 
also appK to local trurchase. 

latioiis at wliicli locul pmcliasing is ac- 
com))lislied. Connmmications should be 
directed to the attention of tfie Purchas- 
ing and Contracting Officer at each in- 
sbillation. 


Sacramento Air Materiel Area 





Alabama 



Ariiona 
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USAF 


Arkansas 

Blyll««me AFB, Biyrimare 


California 



Colorado 


Washington, D. C. 



Maryland 


Delaware 


Florida 



Kentucky 

Kansas 

Louisiana 



Maryland 

Massachusetts 



New Mexico 



North Carolina 



Oklahoma 



Oregon 


Minnesota 


Mississippi 


Missouri 



Montana 

Nebraska 


Pennsylvania 


South Carolina 

Cnarleslof AFB, Durletton 


South Dokota 


Tennessee 

Mallory AF UopoC, Mofflofld 



APB, MotmUIr) Kof« 


Illinois 


Sam AF3, Bellnlllr 



Nevada 


New Hampshire 


New Jersey 


Texas 



aandolpn AFB. SlA Antonio 
Kelly APB, Son Antonio 
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U$AF 


Vermont 

£TAaA Allen A£9, Winooskf 


Virginia 



Washington 


Wyoming 



Mobile AMA 



Oklahoma City AMA 




USAF PLANT 
REPRESENTATIVES 


Middletown AMA 




Ogden AMA 



Sacramento AMA 



San Antonio AMA 

Be«h Aircrefi Corp, A70A E. CefitrBl Aee.j WlcAiU 






San Bernadino AMA 



Warner Robins AMA 





USAF AIR RESEARCH AND 
DEVELOPMENT COMMAND 
FIELDS OF INTEREST 

AERODYNAMICS 



AIRPORTS AND AIRWAYS 
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applicatloiB. 


AVIATION MEDICINE 


COMFORTIZATION 


ELECTRICAL EOVIPUENT 





J AND LUBRICANTS 







MATERIALS— NON-METALLIC 



MATHEMATICS 





METALLURGY 



NAVIGATION 





POWERRUNTS— REC1PRDCATINC 




PSYCHOLOGY 



ROTATING WING AIRCRAFT 


Terns, rolor deslRn, airirune, tfelve syslem, tastiaa. 


SUPPORTING EOUIPHENT 



USAF 

USAF AIR RESEARCH AND 
DEVELOPMENT COMMAND 










■ Fumishas RAD Procuremeiit mppon far AFRTRC. 
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USAF 






DEPARTMENT OF DEFENSE 
AVIATION PLANTS PRO- 
CUREMENT ASSIGNMENTS 


Aircraft Plants 




Engine Plonts 
Assigned Air Force 



Propeller Plants 
Assigned Air Force 






DEPARTMENT OF THE NAVY 



EDITION 


{ill 


NAVY 



NAVY 










Coiictal iDfamiation concerning Nav%' 
piocurcincnt, us well as possible sub- 
contracting opportunities, may be ob- 
tained tioni the Indnstrs* Cooperation 
Officers in the Nasy's field ins|>ection 
offices, particularly those located in the 
following cities: Atlanta, Boston, Chi- 
cago, Cleveland. Dallas. Kansas Cits, 
Minneapolis, New York, Los .Angeles. 
Philadelphia, San Francesco, and Seattle. 
Copies of bid sets on unclassified pro- 
posed procurements in escess of SZ^.OItO, 
suitable for performance by small busi- 
ness concersis, are available for sour refer- 
ence at the regional and branch offices of 
the Small BiLsiness Administration. 
These include Army and Air Force as 
well as Navy procurements. 






California 


USN SMALL BUSINESS 
PERSONNEL 


Washington, 0. C. 




Connecticut 



Florida 



Navjl Ofenaine Plant, Macon 




Illinois 



Indiana 



Louisiana 



Maryland 
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NAVY 


Massachusetts 



New Hampshire 


New York 





Oklahoma 

Natal airrnun.licm Oepol, MeAleter 
Teipplionc: GA a-SSSO 




PliiJaetrpitia 


earr, Ph.laUcIpNir 


South Carolina 

TrlepMna: CliarlHlon S-S321, Erl. 2107 


Tennessee 

Telrptisne: Jackien a-88Sl, Eat- AtO 






Washington 




Rhode Island 

Naval Swely Oapot. BiUa. 11, Coddiaatsn Cove, 


USN BUREAU OF AERO- 
NAUTICS REPRESENTATIVES 


Eastern District 



TeMpaeae: WcHl U50O— Olympia 8-5100 









Central District 
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ARMY 

Western District 



JOINT AGENCIES 





DEPARTMENT OF THE ARMY 
Ordnance Corps 




The following District offices are the 
|)ropct points of contact for firms (within 
tticii respective geogrjphical areas) seek' 
ing contracts. They have available for 
distribution copies of all Invitations for 
Bids issued by the purchasing offices and 
maintain current bidders' lists of firms 
within their districts. 'Fhcy also dis- 
tribute Requests for Proposal and negotU 
ate certain contracts at the request of 
the purchasing offices: 





Quartermaster Corps 




Industrial mobilizatioii planning is done 
through the following offices: A.60, A-6?, 
A.64, the Atlanta Quartermaster Pro- 
curement Service Office, 50 Seventh 
Street NE., .Atlanta 5, Ga.. and Quarter- 
master Activities. Boston Ann; Base, 
Boston 10, Mass. 


Signal Corps 



Minor procurement of Signal Corps 
items also by Regional Offices (below). 
Copies of Invitations for Bids and Re- 
quests for Pro))osal, with spccilicatians. 
are available for reference purposes only, 
as follows: Regional Offices of the Signal 
Corps Suppiv .Agency at 70 East 10th 
Street, New York 5. N. Y.: 615 M’est 
A’an Bntcii Street. Chicago 7, III.; Park- 
way Bldg., 117 East Colorado Street, 
Pasodeiij, Calif.: .Alaska Communications 
Systnii. 550 Federal Office Bldg., Seattle 
4, Wash.; Baltimore Signal Depot. 2800 
Broening Highway, Baltimore 22. Md.; 
Decatur Signal Depot. Decatur. 111.; Lex- 
ington Signal Depot, Lexington, Ky.; 
Sacramento Signal Depot, Sacraiuciihi. 

Calif. 

industrial mobilization planning: A-70. 
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MODERN BUSINESS 




AND MODERN SCHOOLS 


NEED EACH OTHER MORE THAN EVER! 



This has been a great year! America is building and 
replacing and thus moving faster than ever before. 

Only one thing. Will the labor market keep pace? 
That’s Avhere schools are important. If your 
company isn’t helping community groups to get modem 
schools, it’s not apt to get die skilled people it 
needs. Self interest, civic spirit, or both, 

you should make schools your business, too. 


I 1 

I Want to find out how to help in your community? | 
I Get specific information by writing: | 

I Better Schools, 9 East 40th Street, New York, N. Y. | 


59 


Index of Products Advertised 
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^quick reference chart 
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Isii.. 
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tl 


J 1 
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M. 
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How to keep informed on the 

part of your business 


At your fwoer ups, issue after issue, is one of your richest veins 
of job information — advertising. You might call it 

the "with what" type - which dovetails the "how” of the editorial pages. 
Easy to read, talking your language, geared specifically to the betterment 
of your business, this is the kind of practical data which may 
well help you do a job quicker, better — save your company money. 

Each advertiser is obviously doing his level best to give you 
helpful information. By showing, through the advertising pages, how his 
product or service can benefit you and your company, he is taking 
his most efficient way toward a sale. 

Add up all the advertisers and you've got a gold mine of current, 
on-the-job information. Yours for the reading are a wealth of data and 
facts on the very latest in products, services, tools . . . 
product developments, materials, processes, methods. 

You, too, have a big suke in the advertising pages. Read them regularly, 
carefully to keep job-informed on the "with what” part of your business. 



McGRAW-HILL PUBLICATIONS 



WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Fitting* D-J03, 2W, 206 Whenever your 


FOR MORE INFORMATION contact you 


thermal conditioning, General Electric General Electric Aviation and Elefen! 


fleshers (Navigalior Warning) C-I3S 

Flight Cantrol Sptemi, ,C.|U, 115, 132, 133 


0.180,181 specialty heating equi, 

G.E. has had extensive design 
■ manufacturing expert 


variety of applications- These applit 
tions range from giant guided miss 

8th Cccf erometer heaters. Problems of intrica 

of heat required have all been solved. 
4, 45, 46, 47, 63, D-193 LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric specialty 

A-60 heating expert is available and a 

prompt answer is assured, 

0-168,169.8-2 I 


:8 Sales Office or send coupon. 

1 


fuel Systems A-50, 51, 62, 73, 0-182 

Fuel Cells 0-177 


Tigress Is Our Most Imporfant ^oduef 

GENERAL^ ELECTRIC 
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Goges . A-2, 40, 72. C-129, D-I74, 182. 190 


Gong Channels 4lh Cover 

Goskets 0-187, 203 

Cears A-61. 65, 69, 76 

Gear Assemblies A-69 

Gear Teeth D-201 

Geof Trains 0-201 

Generators. A-71, C-91, 99, tOl, 108, 126, 128, 

129, 132, 133, 0-180, 181, 190, 195, 198 


Great 0-168, 169 

Ground Control Systems C-94 

Ground 5lotions C-80, 81, 122 

Ground Supporting Equipment A-60 

Guords (Swittb) A-42, 43 


AVIATION 

HEADQUARTERS 

SOUTHERN CALIFORNIA 
HOLLYWOOD 
PROFESSIONAL BUILDING 
Ideally located for the Aviation in- 
dustry, neor the Freeways ond od- 
joining the Hollywood Roosevelt 
Hotel ond its new Midion-Dollar 
Goroge. 

Selected by many Aviation Industry 
leaders for West Coast Heodguor- 

You, loo, will like the convenience 
ond comfort of several excellent 
ofRces now ovailoble— at reason- 
able cost. 

Hollywood 

Professional Building 

"Avialion Headquorters" 

7046 Hollywood Boulevard 
Los Angeles 28, California 
Phone: Hollywood 4-2173 


Guldonce Systems C-86, 91 

Guillotines B-20 

Guns (Machine) C-124, 135 

Gyros A-2, 68. C-84, 89, 106, 107. 117, 120, 
129, 132, 133. 139 

GyroTobles A-2, C-84 

Hondles A-66, D-200 

Hungers (Coble) D-171 

Hornesses A-47, 48. 49, D-171 

Keoteri 63. A-46, 60, 71, 73, 77, 0-195, 205, 


E-6 

Heot Eschanges AA-71, 76, D-19S 

Heot Treoting A-60 

Helmets D-198 

Holders (Flame) A-67 

Holsts i Lilts F-20 

Huts C-I22 

Hydrophones D-190 

Igrriters D-198 


Indicators. C-B2. 83, 84, 90. 91. 106, 112, 113, 
129, 132, 133, 139, D-174, 190 

Inertiol Guidance Sysrents C-106 

Infrared Detection Systems D-186 

Injection Systems D-182 

Inserts A-72, D-176, 183 

Integrotors C-91 

Intervoiometers C-129, E-6 

Jacks D-206, f-20 

Laboratories, Tecbrvical Services C-93 

Lartding Gears. . . . A-44, 45, 47, 62, D-180, 181 
Lotches (Locks) A-66, D-182 


Launching Devices A-52 

Lighting Equipmenr F-2 

Limiters (Current) D-171 

Liners (Current) A-67 

lubricants A-2, D-168. 169 

Lugs D-171 

Mocking A-76, 8-20, C-98 

Meters C-84, 108, 129, 130, D-167, 190 

Mieo D-175 

Microphones D-190 

Microwave Equipment 8-21, C-93 

Missiles 8-22, C-114, 115, D-177 

Missile Recovery Systems D-200 

Molding (Casting-Borvding-Stomping). . . A-62, 
64, C-98, 104, 116, D-185 
Motors. C-89, 91, 98, 99. 108, 117, 120, 129, 
132, 133, 142, D-198 

Mounts (Comeros, Engine, Shock). - A-67, C-95, 
D-200 

Multicoders C-80, 81 

Hovigotion Systems . A-68, C-86, 89, 93. 102, 
103, 113, 114, 115, 132, 133 

Noizles 3rd Cover, A-67, 75, 8-20 

Nuclear tnstruments D-190 

Nuts (Anchor, Hex, Lock)., 2nd Cover, 4th 

Cover, D-172, 173, 176, 183, 204 

Oltice Spoce (for Rent) 64 

Ohmmeters 0-190 

Oils 0-168. 169 

Ordnance Equipment C-124 

0-Rings A-76 

Oscillators C-92, 114, 115, 131 


Circle Number 166 , 
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D-IB7 


Relays C-96, 98, 119, 
142, E-6 




D-176. 183, 204 
...C-123, D-187 


fockings 

fockeging A-56, 76, C-102, 103, D-190 

konels A-46, C-130, D-171, 198 

Pantobase Landing Systems A-54 

Parachutes D-200 

Pins D-172, 173, 196 

Plastics A-42, 43, C-2, D-177 

Plotters C-91, D-190 

Plugs .. A-50, 51, 0-172, 173, 203, 206 

Position Elements C-129 

Potentiometers ...C-101, 107, 120, 129, 138 

Power Scroll 8-20 

Power Supply Units. A-73, 8-22, C-126, D-190, 

F-22 

Power Plonts A-59 

Precision Ports A-46, 59 

PressurixQtion Systems C-138 

Primes (Hof Fuel) A-76, D-I95 

Prebes A-40, C-)20, D-190 

Propellants g.2 

frepellers A-74, D-180, 181, G-3 

Propulsion Systems A-S2 

f’“ll«ys A-66, D-204 

Pumps A-50, 5), D-180, 181, 194, 205 

locks C-95, 122, E-6 

Rodor A-59, B-22, C-82, 83, 86, 93, 102, 103, 
112, 113, 114, 115, 0-188 
Rodios (Receivers) .C-82, 83, 93, 102, 103, 
112, 127, 132, 133 

Rote of Flow Systems C-129 

Reactors C-136 

Recorders (Reproducers) ... C-92, 121, 134, 
D-192 

Reclitieis 67, C-79, D-188, E-6 

Reflectors A-67 

Relrigerolion Equipment A-60, D-199 

Refueling Systems C-129 

Regulators 69, C-124, D-188, )91, 202 


125, 130, 135, 140, 144. 

Resistors D-190 

Resolvers C-91, 110, 1)1 

Rivets D-176, 183, 204 

Rings A-44, 45, 74, C-86 

Rocket-Systems 8-2, C-129 

Rocket Releoses 8-20, E-6 


Seols 

Sects (Ejection) A-41, 78, D-200 

Sensing Systems. 69, A-50, C-91, 135, D-182, 
188 

Services (Engineering] 65, A-44, 45, 50, 51, 
62. C-IOB. 109, 128, D-199, 201 
Services (Research & Development) .3rd Cover, 
65, 66, 68, A-39, 47, SO, 51, S3, 54, 55, 


Rods C-124, D-204 

Rubber Products D-187 56,59, 60, 62, 64,65,76, 8-2, 20,21,22, 



a pioneer in the Art of 

TUBE BENDING 


American Tube hos complete design, engineer- 
ing, fabricating and assembly facilities for all 
tubular ports. 

With 45 years' experience we invite your 
toughest tube bending problems. 

American 

TUBE BENDING CO. 

8 LAWRENCE STREET, NEW HAVEN, CONN. 
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When, more than five years ago, others were just 
becoming aware of the exciting potentialities of light- 
weight titanium, Worcester Pressed Steel was study- 
ing its problems of lubrication, drawing speeds, radii. 
Pioneering experiments were carried out using con- 
ventional tools designed for deep drawing steel. The 
first titanium cup {Ti 75 A) produced (illustrated) 
measured 3-13/16" O.D. and 2-1/8" deep. Later, 
draws of 40-45% from blank diameter to cup diam- 
eter were achieved at room temperature. Then, with 
annealing and redrawing, still further reductions of 
15% to 25% were effected. We drew boxes, brackets 
and odd shapes. 

From these first steps Presteel has gone on with con- 
centrated research into forming and drawing tita- 
nium and its alloys. When, for example, the United 
States Government Arsenal at Watertown, Mass., 
required research and development work on drawing 
alloys, it was natural that Presteel was commissioned 
to undertake it All of this body of knowledge and 
accumulated experience now stand ready to serve 
your needs for titanium parts. 

If you have a problem or a vision involving pressing an 
unusual metal, call today or write to Presfeel — fhe feo</er! 

Worcester Pressed Steel Company 
lOOA Barber Avenue 
Worcester, Moss. 





C-98, D-174 



AVIATION 


EDITION 






OUR SERVICES INCiUDE: 


RESEARCH i OEVEIOP- 
MINT PROJECTS 


MAINTENANCE GUIDE 
BOOKS 

TRANSPARENCIES 
MOTION PICTURES 


SEND FOR FREE ULTRASONIC BULLETINS - 

Cleaning, Degreasing, Metal Finishing, Soldering, Drilling 


ACOUSTICA ASSOCIATES, INC. 

■phinV ailjti frM;£l'-2?3 




Iron and Tinning Bath for alum^ 
num assembljr and npair. 

□ AC-1 B -Price Ust 


CHICAGO 


NEW YORK 


DETROIT 


HOLLYWOOD 


WILDING PICTURE PRODUCTIONS, INC. 


A Nafional Organization of Creative Services . . . 
DEDICATED TO ASSISTING THE AVIATION 
INDUSTRY IN THE PLANNING AND PRODUC- 
TION OF ALL TYPES OF VISUAL PROGRAMS 


Thcrmomcren 
Thermistors 
Therm ostots 


Towers (ConrroU 
D-190 


A-48, 49. 
C-138. D 
C-129, D 
A-48. 49, D 


C-98. D 

c-m, 


8-21, C-IOI, 104, 120, 138, 


C-86. 192, 136, E-6 
Troflsmirters C-82, 83, 112, 113, 129, 132, 
133, D-174 


Transistors 
>e Assemblies 

Tutnbuekles 


. C-79 


46, C-96 
D-204 


Vol.cs 69, 70, A-2, 39, 40. SO. 51, 66. 76, 
C-87, 98, 107, 120, D-189, 191, 194, 195. 
204 

Verts C-122 

Voltmeters C-129, 0-190 

Worning Syslemi A-46 

Woshers A-72, 0-172, 173, 176, 183, 204 
Welding . .. A-60. 64, 8-20, D-I8S 

Wind Cones 8 Instruments .. ..F-2 

Wire C-96. 124, 0-202 

Yokes D-204 


Cirelo Number 171 on Reoder-Senrieo Card 
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ALLEN BOULEVARD, FARMINGOALE, L. I., N. Y., CH 9-5900 


C. F. Russell Co., Inc, 
BAy Shore 7-2623 



Engineering Sales & Service Co, 


Los Angeles 2S, Col. 




Send for Brochure on Century ‘s program, facilities, and products. 





ANNOUNCING 


NEW 


Thermal 


Ozone’s 
Relief Valve 



• APPROVED FOR MILITARY USE 
PER SPECIFICATION MIL-V-5527 

• PRESSURE RANGE 1000 TO 4100 P.S.I. 
PORTS 7/16 — 20 NFS PER AND10050 


I0NUFACTUR1 


HELICOPTERS 


JET FIGHTER PLANES 


Blode Lack Cylinders 
Moin Oleos i Struts 



FOR FURTHER INFORMATION CONTACT SALES DEPARTMENT 






, METAL PRODUCTS CORP. 


) - 3 



CONVAIR B-36. FLANKED 6Y BOEING'S B*47 AND B43 
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Speeding Air Weapons Development 


By Paul A. Wilbor 

Assielanl lo Dc|>ulv Director. Prociiremenl and Prmluclion 
lleadquarterr. Air Materiel Command 

liernitae of the inrrenaiiifi ini[iorlonce of ihe lime factor in the fie- 
veloitmetil of oitr air/mwer pro^rnma and lo the conlinitance of our 
iieriiil tceapoiia auperiorily, and herauae of ila import lo ihe niVt'rnyi 
induatry. Avialion ff'eek piibliakea ihia arndylical and comprehenaive 


All of us who have taken part in the aeronautical advancements over the 
past several years arc aware of their impact upon our scientific, engineering, 
manufacturing and managerial skills. 

c have seen the increases in performance requirements pul) into out 
programs an ever-widening span of effort. Out inventive genius has been 
stretched to substitute electronic processes for human calculations and reac- 
tions. The speeds, altitudes, penetration and kill probabilities of our weapons 
have made this necessary. This has required bringing together, on a most 
intimate basis, separate schools and disciplines of science, knowledge, engi- 
neering and development. 

The advance in weapons performance has done several things to out his- 
toric approach to weapons development and production. First, and most 
importantly, is the vigorous pushing of the state of the arts to achieve our 
performance goals. Ihis has been characteristic of out activities across all the 
sciences— aerodynamics, thermodynamics, physics, electronics and metallurgy. 


In working so close to the frontiers 
of knowledge we have had to make many 
C-\tnipoliitioiis and predictions which 
ha'c involved uncertainty of success 
and high risks of time and funds invest- 

Mofor Changes 

This has resulted in a sharp increase 
in the number of articles required for 
testing and ei'aluation. 

Consequently, wc can no longer 
prose out a weapon with onlv one or 
rivo test vehicles. Wc must initiate 
lost production almost coneurrentiv 
with dei’clopnient in order to got the 
necessary 12 to 20 \ehicles for test. 
Tlicse number.? are required so that we 
can concurrently evaluate each separate 
technical advance ncccssarv for mission 
performance. 

A second major change in the his- 
toric pattern is the fact that the de- 
vclopmciit-produetion time-spuns for 
the more complex sub-systems such as 
fire-control systems, bombing-nav igation 
systems and offensive and defensive 
arniiiinent are much longer takai than 
those for the air vehicle itself. Our 
failures to recognize and get on top of 
this problem earlier than wc did led to 
many deficiencies in the quality of our 
inventory aircraft. It also has seriously 
aggravated our reliability problems 
tlirough tire pressures to regain lost 
time. 

A third relatively new factor in the 
total situation is the emergence of mis- 
sile technology. Wc arc having to carev 


forward dcv’clopnicnt and production 
for both manned and unmanned nc-ap- 
ons. TIris has produced multiple loads 
at both the government and industry 
levels. In addition to multiplving the 
project lead it has inctcascd tremen- 
dously tlic uumbet and spin of intcr- 
industrs and industty-govemmeut co- 
ordination points. This, too, has added 
to the length of time of our total 
processes. 

Within these broad contours of our 
problem, let us turn to the specifics of 
what has been done and what remains 
to be done. 

Within the past two years the Air 
Force has introduced many changes and 
innovations to speed up its part of the 
work and to open the door to improve- 
ments by industry. 

Research and Development 

Our first efforts have been in the area 
of research and development. Here wc 
see the problems as being two-fold. 
First, wc must widen the base of talent 
and skills devoted to airpower technical 
problems. Secondly, wc must guide and 
direct that talent towards both general 
and specific goals in meeting our re- 
quiccmciits. 

Wc ate making available to any 
qualified individual firm or institution 
our long-range planning of technical 
icquirements. \Ve arc furnishing out 
documents which show our estimates 
of the present state of the art, the direc- 
tion of additional research and develop- 


ment and the expected levels of per- 
fonnance to be requited over the next 

Headquarters ARDC at Baltimore 
would be more tlian pleased to furnish 
complete dehiils ou this progriim. 

Paralleling this program, ARDC is 
also distributing to our iiiajot weapons 
producers the advance planning for 
future systems requireraents. F'rom 
these the new generations and families 
of new weapons will be bom. 

To reinforce and .support ttiese plans 
and requirement releases, ARDC is 
holding periodic Teclinical Symposia 
at various locations throughout the 
country, 'llie purpose of these Symposia 
is to provide a forum for the cross-ex- 
change of progress and development 
information and of new trends in re- 
quirements. 

These data and conference innova- 
tions will provide us the opportunity to 
assure that our needs for advancements 
are met on a timely basis. If we take 
maximum advantage of them we sliould 
save months and |>crhaps years in ac- 
celerating our programs. 

Selecting Weapon Systems 

further radical change wc have 
made is in the manner of initiating new 
major weapon systems. Our former 
practice of getting a new weapon was 
roughly this; 

When a new requirement was estab- 
lished wc placed with all interested 
companies design study contracts di- 
rected toward the requirements. As 
these were completed, we undertook to 
evaluate them in out laboratories and 
by this program selected the most prom- 
ising designs. This design was then 
offered competitisoly to industry for 
submission of development proposals. 

From these development proposals 
the most promising— from tlic stand- 
point of meeting our requirements for 
performance time and cost— was selected 
and the contract awarded. 

This process consumed from two 
and onc-half to five and onc-half years. 
Aside from the unacccptabilitv of these 
extended time spans other things were 
happening to us. Throughout this time 
there were continuous changes in the 
state of the art and frequent changes 
in requirements growing out of these 
advances. The result was that we sel- 
dom built the aircraft burdens of re- 
flecting all this in specifications con- 
tracts. work statements, cliaiige orders 
and other paper work. 

Today, for our important svstems, 
wc arc going about it in this wav; 

• Wlicn a new requirement is cst.ib- 
lished, the ARDC and the AMC join 
liands, through the Source Selection 
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Bund. ;iiid evaluate— (rom a tccimical. 
inanugement and pioduction stand- 
point— the companies with general 
quali&eations to develop and produce 
tne system. 

• This initial selection process takes 
advantage of all that is known to 
the two commands about companies’ 
capabilities, past pcrfonnancc and areas 
of specified knowledge. Those compa- 
nies considered fully qualified— gener- 
ally from five to a dozen— are then 
solicited for a general management 
proposal foe undertaking the progtam 
through construction of a prototype. 

This management proposal presents, 
in summary form, the technical ap- 

f iroach to the weapon, including a ptc- 
iminary design concept, the broad 
outlines of a master plan, a recom- 
mended testing program, a manufactur- 
ing plan, a production schedule and an 
estimated cost breakdown for each 
phase of the program. 

• These proposafs are evaluated and 
ranked by the strongest and most ex- 
perienced specialists available to the 
two commands. From this review the 
best of two or three contractors are 
chosen and approved by general officers 
of the two commands- 
• Contracts are then placed with the 
fiiiaih' selected contractors to proceed 
with their proposal, towards construc- 
tion of a protots'pe. It is clearly under- 
stejod, at this point, that one contractor 
will finally carry the entire program. 
Who that contractor will be depends 
entirely upon the rate and quality of 
progress toward the hardware goal- 
Jeint Evoluation 

This evaluation is carried out jointly 
by the ARDC and AMC again with our 
top-level specialists— through on-site 
surveys of the competing contractors. 

W'c are fully convinced that this 
r>cw way of launching major weapons 
programs can lead to time savings of 
from 18 months to two years. 

Perhaps the greatest single feature 
of this change is the fact that it allows 
the powerful and compelling force of 
competition— this backbone of our free 
industrial economy— to have full play in 
forcing progress and reducing time. 

Along with these changes in prac- 
tices we have made others, which, while 
perhaps not so radical, are of a time- 
sas’lng character. 

We have taken steps and ate develop- 
ing further plans to interlock and mesh 
the programming of Research and De- 
velopment funds and Production hinds. 
This will lead not only to better finan- 
cial planning of our programs but will 
help considerably in assuring a steady 
flow of money to our contractors to 
support their optimum rate of progress. 

We are using performance specifica- 
tions wherever possible, to free the con- 
tractor from the time-consuming min- 

A-4 


utae of detailed engineering compliance. 
We have had top-lesel niauagcmeiit 
consultants looking into our entire 
processes and all of our methods to find 
areas for speed-up and acceleration. 
Tliis work has been done by the Ro- 
bertson Committee headed by the 
Assistant Secretary of Defense. 
Mcinageriol Practice 

Now, what about time-sasings in in- 
dustry? Because of our dealings with 
so many companies in our various 
programs we ha\e had an unique op- 
portunity to observe the entire spec- 
trum of managerial practice and tech- 
niques in planning for the carry ing out 
of our contracts. 

The accretion of this knowledge has 
generally deselopcd from several origins. 
One of these is generated by the ex- 
tremely complex and high cost systems 
v.'e have achieved and presently have 
under way. In these programs it is 
usually two to three years before wc 
can see hardware or concrete results. 
During this period expenditures in the 
hundreds of millions are being made. 

Having the public responsibility of 
defending these programs before they 
mature, we quite logically must be in- 
formed of their progress, of the validity 
of the estimates and projections, and 
the plans for future work. 

Anothcr source of this knowledge is 
through the eialuation work wc must 
cany out in comparing different com- 
pany proposals. 

A final source has been in those in- 
frequent and rate occasions where con- 
tractors have failed to perfonn and we 
were headed for program failure and 
have had to get at the root of causes. 

All, or practicallv all. of the oppor- 
tunities or reducing calendar time lie 
in the period before production com- 
mences. 

Once in production, it is true that 
we encounter delays, but on close 
analysis of the reasons behind the delay, 
wc find deficiencies in the gef-rcady 
period, which have caused the majority' 
of them. So that it is towards the area 
of planning that wc must turn— to look 
for better and earlier performance. 

We have found that where there is 
a strong master planning effort- sup- 
ported by topmanagement-thesubsidi- 
arv plans are much more likeh' to be 
complete, realistic, and on time. The 
master planning, if properly executed, 
will provide the rate, amount, and time 
phasing of efforts that must go into 
each major and subsidiary task for the 
program. 

Next. look to the area of earlier plan- 
ning. It is imperative that planning 
start for all phases of the program as 
concurrently as possible. 'There have 
been serious time gaps discovered be- 
tween major departmental or functional 
planning areas. Some companies have 


assumed that manufacturing planning 
could be deferred until detailed design 
is esscnbally complete. They then later 
have discoscred tliat many long lead- 
time items would delay the program 
during the production phase. j 

Or in other cases assumptions have 
been made that purchasing of compo- 
nents requited no pre-planning and 
subsequently procurement has been 
called upon to perform last-minut- 
miracles which no one could acebtr 

These things sound elementary and 
obvious— and they ate. But the im- 
portant thing is tliat they are happen- 
ing in well-managed companies. 

Another rather widespread weakness 
in planning is the matter of how it is 
organized. 

There arc several principles that 
must be observed if planning is to 
serve its true role of guiding and Con- 
trolling actions. 

• It must have access to tup manage- 
ment. The structure should provide 
this. 

• It must not be subordinated to oper- 
ational responsibilities. The structure 
should protect against this. 

• It must have a ready and continuous 
access to results of action and be re- 
sponsive to inter-departmcntal adjust- 
ment. The structure must insure this. 

Planning is, unfortunately, a totally 
unglamorous subject. Equally undrama- 
tic is the job of getting it done. It calls 
for hard, grinding, detail work, in reduc- 
ing to plans the combined knowledge 
and experience of specialists, techni- 
cians, managers, and scientists. 

But it is the area of payoff in time re- 
ductions and is the mechanism through 
which our outthinking the Russians can 
become a reality. 

Collective Effort 

If we really make the big time sav- 
ings— as we must— we .ill must recognize 
that this will be the result of both 
individual and collective effort. There- 
fore, if each of us accepts the urgency 
and real meaning of our time problem, 
he will approach his own work, that of 
liis co-workers and associates and that 
of the contractors giving him support, 
with these key questions persistently 
in mindr 

How can wc do it faster? How can 
we do it better? 

These ideas must bo built in and be- 
come second nature in our approach to 
our work, out determination to carry it 
out and to personally guarantee that 
wc have done our utmost to cut time 

The reduction of calendar time is 
an urgent problem calling for solutions 
of vital import to our continued air 

^Ve have done some constructive 
work. Wc must do more. 
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A FEW OP THE new 


Dickers 


Hydraulic Molar with 
Anli-Ovetiua Flow Control. 


Constant Gain Nose 
Wheal Steering Valve 


AIRBORNE HYDRAULIC 


VALVES 


from New "Cencepf-through- 
Productien” Facility 
at El Segundo Division 

The valves shown ore representative of on expend- 
ing line being built to meet rapidly advancing 
oirborne requirements. They were developed in 
close cooperation with the oirfrome and power 
plant engineers who ore using them. They are 
products of Vickers El Segundo (California) Divi- 
sion, which has complete engineering, laboratory 
and production facilities for "concepl-Ihrough-pro- 
duction" of airborne hydroulic valves. 

Thoroughly experienced in the requirements of 
aircraft systems end working closely with the 
Detroit orgonlzotion, the El Segundo staff can 
quickly solve new problems in design. As soon as 
the prototype is approved, it becomes a production 
item in minimum h'me, Ask the nearest Vickers 
Application Engineer for further informotion or 
write for Bulletin A-S209. 


VICKERS INCORPORATED 



Design, Development, Testing and Manu- 
facturing at El Segundo Division of Vickers 
Incorporated. 
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AIRCRAFT ^ 

AND MISSILE CONTROLS 

The components shown’here sre but a smaJl cross-section of the entire range of products 
we design and manufacture. Many variations of these units have been created to suit 
specific requirements. A large part of our design elTort is also devoted to the deveiopment 
of complete control systems having outstanding performance and reliability. 

Wc invite you to discuss your present and future requirements on components or control 
systems with our engineering staff. Data sheets for current models are available. Please 
direct your inquiry to our plant at Danbury, Connecticut. 



Atter Burner Fuel Dontrol, Type 141RL37 




MANNING, MAXWELL & MOORE, INC. 

AIRCRAFT PRODUCTS DIVISION • DANBURY, CONNECTICUT • INGLEWOOD, CALIFORNIA 

oue airchaft PROouas include: tudsojet engine temperature controi amplifiers • electronic ampiifiers 

PRESSURE SWITCHES FOR ROCKETS. JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VALVES • JET ENGINE AFTERBURNER CONTROL SYSTEMS. 



escape artists 


Weber.. .leader in escape systems. ..has designed and built more ejection seats. ..for more 
operational planes. ..than any other independent manufacturer. Weber ejection seats are in 
the Boeing B-47 Stratojet...the Boeing B-52 5tratofortress...the Cessna T-37 Jet Trainer 
...the Convair F-102A Interceptor. ..the McDonnell F-IOIA Voodoo. Weber leadership is no 
accident. Forward-looking research. ..most careful engineering.. .top-notch manufacturing... 
from the conception of an idea to delivery of the finished product, Weber personnel and 
Weber facilities are geared to do the job. For tomorrow’s planes, Weber investigations today 
encompass ejection seats, capsules, escape systems. ..human factors. ..low altitude escape 
...supersonic escape. ..stabilization. ..high altitude escape. Weber Aircraft Corporation 



2S20 0nlarhSlml 
Burbank. Cali/onia 
Escape systems ondljectbin $m(F 


Ground handling eqHipment 









Marco Annunciator Lights feature: 

1. Compulsory acknowledgement of signal— and instant 
reset. 2. Non-reflective surfaces. 3. Excellent 
sunlight visibility. 4. Concealed legends legible only 
when indicator is energized. 5. Hinged units 
remove need for indexing. 6. Flexible design permits 
individual uso or combini 
number and array of indicators. 

7. Optional mounting features. 


MASTER 


WARNING 


KOH LER 

PRECISION CONTROLS 

AfVcro^ * Industrial • Automotive 



THC SeaMas ter 

world’s first multi-jet sea bomber, 
developed for the United States 
Navy by the Glenn L. Martin Co., 
utilizes Kohler Precision Controls. 

Manufacturers of jet engines, 
commercial and military aircraft 
specify Kohler Precision Controls 
for their exacting hydraulic, fuel, 
pneumatic and airframe application 
requirements. 

Kohler Co. maintains in one plant 
a precision-skilled organization with 
complete facilities for forging, cast- 
ing, machining and finishing. 

Kohler engineers will gladly assist 
in developing controls to specifica- 
tion for volume production. Write 
for complete information. 


Kohler Co., Kohler, Wisconsin. Established 1873 

KOHLER OF KOHLER 

FIXTURES • HEATING EOUIPMENT • ELECTRIC PLANTS • AIR-COOLED ENGINES • PRECISION CONTROLS 
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SPECIFY 




Here you see just a few of the hundreds 
of complicated precision components and 
assemblies being supplied to the aviation 
industry by Weatherhead. Ability to 
'tackle and solve complex problems is 
evidenced In the noture and range of 
these products. 

Weatherhead research laboratories are 
staffed and equipped to cooperate with 
engineers in solving problems concerning 
space limitoMons and operating conditions. 

Your inquiry is invited for design, de- 
velopment, or manufocturing, or any 
combination. We will be glad to review 
your requirements in confidence and with- 
out obligation. 


m N£ATH£RHBAD company 

300 EAST 131st STKEET • CLEVELAND, OHIO 

Wnl Cvoil^im STANDARD AVE., OLENOAIE, CALIF. 


catalog, . , 





WHICH 

FENWAL 

PRODUCT 


CAN SOLVE YOUR 
AIRCRAFT 
TEMPERATURE 
PROBLEM? 


FENWAL FtRE AND OVER-HEAT DETECTORS 

Fenwal Fire and Over-Heat Detectors protect every type and size 
aircraft. Made for single-wire and double-wire loop circuits, Fenwal 
Detectors in a loop circuit act independently in the event of acci- 
dental breakage in the electrical conductor. One push-button checks 
continuity of wiring in either type of circuit. 

Another advantage Fenwal's unit system allows is that electrical 
isolation of one Detector does not affect the remaining units. Any 
Detector can be quickly removed and replaced without disturbing 
or removing the whole installation. Wt. in lbs.: .126 to .203. Calakig 
on request. 



FENWAL HEATER CONTROLS 

Compact, easy to install, Fenwal Aircraft Heater Controls are highly 
resistant to shock, vibration and extreme temperatures. 

As in all Fenwal ther-MOSWITCK* units, the outer shell is the tem- 
perature-sensitive element that activates internal contacts the in- 
stant set point is reached. 

Fenwal offers a large variety of Aircraft Heater Controls covering a 
wide range of aircraft applications. Wt. in lbs.: .150 to ,256. Hermeti- 
cally sealed units are also available. Catalog on request. 



FENWAL GAS TURBINE THERMOCOUPLES 

Precision-engineered Fenwal Thermocouples are compact, easy to in- 
stall, and extra sensitive for accurate response. 

Wherever safe engine operating temperature must be maintained 
Fenwal Thermocouples are being used in increasing number. Their 
exclusive “Header" design reduces the effects of vibration and results 
in longer life of the unit. Many other exclusive and special features 
make Fenwal Thermocouples ideal for nearly every type of American 
jet engine. Wt. in lbs.: .10 to .28. Catalog on request. 
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FENWAL’S NEW BUTTON TERMINALIZATION 
THERMOCOUPLE AND HARNESS 

Ideal for indicating and/or controiling engine temperature, Fenwal 
Thermocouples and harnesses can he used on any size aircraft engine. 
A new ease of installation is allowed — all thermocouples are keyed 
— and can only be instaQed in one way. Only tioo bolts mount the 
Thermocouple to the harness and the harness to the engine. And 
maintenance is just as easy! 

Fenwal's new Button Terminalized harness is semi-flexible so that 
differential expansion will not cause difficulties. Fenwal’s Thermo- 
couple and harness also offer you a great electrical advantage, 
through balanced resistance circuitry. Catalog on request. 


FENWAL MIDGET AND MINIATURE 
ACCESSORY CONTROLS 

Fenwal Midget and Miniature therhoswitch^ units are precision 
engineered to assure maximum accuracy of temperature control in 
minimum space. Extremely compact and easy to install, they meet 
the needs of a wide range of important aircraft and guided missile 
applications. 

Like the larger thermoswitch units, their shell or casing is the tem- 
perature-sensitive element that actuates internal contacts the instant 
set point is reached. And their unfailingly accurate response enables 
constant, positive temperature control under severest service. 
Fenwal Midget and Miniature Accessory Controls are highly re- 
sistant to shock, vibration and extreme temperatures. Wt. in lbs.: 
.019 to .240. Temperature range — 50 to -i-500°F. Catalog on request. 



FENWAL THERMISTOR OVER-HEAT DETECTOR 

The Fenwal 81000 Thermistor Over-Heat Detector gives quick, de- 
pendable response to temperature changes in a wide variety of air- 
craft applications. It is compact, light weight and conforms to ap- 
plicable military specifications. 

The 81000 Thermistor Over-Heat Detector consists of a black crackle 
finished aluminum housing with a five pin male receptacle for connect- 
ing the power supply, a thermistor probe, and an indicating device. 
"The unit features a tiny thermistor probe which gives instant re- 
sponse and can be fitted into tight spots. 

The adjusting range of the unit is LTOT ± 10°F, to 270*F ± 10°F. 
Wt. is 0.6 lbs. Catalog on request. 



FENWAL’S NEW COOLING EFFECT DETECTOR 

Fenwal’s #18801-0 Cooling Effect Detector has many aircraft appli- 
cations. The unit accurately senses insufficient cooling and actuates 
an indicator or alarm circuit to warn against the condition. 

The #18801-0 Cooling Effect Detector is so designed tliat it senses 
the same cooling effect as the equipment being protected — includ- 
ing variable factors, such as ambient temperature and air flow and 
gives warning at the critical point. 

With suitable relays, the Fenwal #18801-0 can control motor op- 
erated valves to switch from ram air to turbine air when cooling is 
insufficient. Catalog available on request. 



Controls Temperofore . . . Precise// 
Fenwal Incorporated, Aviation Products Division 







THE COMPLETE. 

UNITIZED SYSTEM 


THESE COMPONENTS 

IN ONE SYSTEM 


A-SO 



AIRCRAFT ACCESSORIES... 

PRECISION COlVrPQNENTS 


CONTROL VALVES 


Complete CECO Service starts at the drawing board 
stage with CECO Development Engineers working in 
the closest possible cooperation with aircraft engine 
designers to develop and produce CECO Fuel Control 
Systems integrated into the engine design requirements. 
Accepting a continuing responsibility to maintain 
CECO-equipped aircraft always at optimum perform- 
ance levels, CECO follows through in the field . . . 
sending CECO Service Engineei-s onto the flight lines 
to incorporate all improvements and new developments. 


ALSO MANDFACTUREIiS OF: CARBURETORS, 
VANE TYPE FUEL AND WATER 


READY TODAY. . . 


FOR TOMORROW’S PROGRESS'^ 

k 




^ KEY 

skilled technicians 

(EF)c complete equipment 
and facilities 

Ap ....past accomplishment 

I ^ unlimited imagination 

ARP. . advanced rocket power 



. . . for propulsion systems installed as primary or 
auxiliary power for missiles, for piloted aircraft, 
for launching devices. 

. . . for unprecedented power in the many diversi- 
fied applications where advanced rocket technology 
has heralded the beginning of a new era. 

. . . for the future developments that will come from 
RMl POWER ENGINEERING-&S they have for 
the past 14 years. 
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designed for your specijiccctions 


For the production of your aircraft parts and 
missile components ... a quarter of a million 
square feet of know-how... geared to meet your 
requirements for precision manufacturing in 
either the production or prototype phases of 
your programs. 

Axelson’s newly-enlarged Montebello facility is 
one of the West’s most self-sulficient and ver- 
satile manufacturing and assembly plants. It is 
designed for your specifications... to the stand- 
ards established in programs for all major air- 
craft and missile manufacturers. 


Today, Axelson is tooled, staffed and equipped 
for the big ones, the tough ones . . . with greater 
efficiency and depth in engineering and manu- 
facturing than ever before. 


Design and development engineers, desiring to work 
on advanced airerafl projects, contact Director of 
Engineering. 


Axelson Manujaciuring Company 

f AIRCRAFT 

Division of U. S. Induslriss, Jne. 
ejSO South Boyle Avenue, Los Angelss SI, Califomia 





The remote corners of the world are now accessible to aircraft designed to 
include the Stroukoff Pantobase landing system. A product of Stroukoff 
research and development, Pantobase will permit landings and take-offs 
from snow, ice, water, sand and unimproved terrain as well as standard 
runways. The increased versatility of the aircraft will reduce the need for 
conventional airports and contribute materially to the advancement of 
logistical techniques. The safety of the Pantobase landing system, is assured 
by the extensive experience and complete reliability of the Stroukoff 
organization. 


All the 


is OUR 



Achievement is a tradition at Stroukoff. Leaders in the development and 
design of cargo and transport aircraft, Stroukoff offers challenging oppor- 
tunities to creative engineers. 



_ ^ i t,.,* / / I At ti C ti APT CO H P OR AT t ON 
WEST TRENTON, NEW JERSEY 



ow 3 hours of Drafting Time 
was Reduced to 15 Seconds . . . 


Any drawing details that reappear 
on your tracings again and again 
pile up high-priced man hours on 
purely routine work. 

Title blocks, specification boxes, 
notes and instructions, standard com- 
ponents and sub-assemblies, sym- 
bols, slondard cross sections— ony 
details that recur— can now be ap- 
plied in a matter of seconds. 

Desired material printed on acetate 
sheets with adhesive applied to the 
face can be supplied to you in quan- 
tity at low cost. To apply, simply 


peel off the protective backing paper 
and place the acetate in position on 
the rear of the tracing, Rub firmly 
and the job is done. Resulting repro- 
ductions ore always crisp and cleor. 
When the recurring ports come up 
ogoin, don't use expensive drafting 
time— follow the experience of draft- 
ing rooms in every major industry- 
use inexpensive STANPAT. 


SEND THIS COUPON FOR 

STANPAT 

STANPAT CO.. Whileslona 97, N. Y., U. S. A. 
i axindtr tiM tnr STANPAT liiiralure and uinplu 



AOORESS 




Pictured below are lour reasons why Rohr 
is world-famous as the builder of ready- 
tO'install Pow-R-Pax for airplanes. In 
addition to the Lockheed Super G Con- 
stellation— Rohr builds the Pow-R-Pax for 
many other leading commercial and mili- 
tary planes including the Boeing KC-135, 
B-52, Douglas DC-7 and the Convair 440. 



PLUS OVER 30,000 OTHER DIFFERENT AIRCRAFT PARTS. 

Currently, Rohr is producing 
over 30,000 different parts for aircraft of 
all kinds— utilizing the vast design, engi- 
neering and production experience gained 
from building thousands upon thousands 
of power packages ... far more than any- 
one else in the world. 



Chula Vista and Riverside, California 


PISTON OR TURBINE 

...Dependable Aircraft Power 





Continental Motors and its CAE subsidiary are 
successfully meeting a wide variety of aircraft 
power requirements. Dependable Continental 
engines of piston or turbine type now power not 
only leading makes of fixed wing utility and trainer 
aircraft, but modern high-performance helicopters 
as well. Engine-building experience dating from 
1902 clinches the “rightness” of the engine with 
the Continental name. 



FOR TURBINE INFORMATION, ADDRESS: 

CONTINENTAL AVIATION & ENGINEERING CORP. 

12800 KERCHEVAL AVE., DETROIT 15, MICH. 



FOR RECIPROCATING ENGINE INFORMATION, ADDRESS; 

CONTINENTAL MOTORS CORP, 

205 MARKET ST., MUSKEGON, MICH. 
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“Over 80% of Northrop 
personnel Ijny 
U.S. Savings Bonds . . 

"Our recent Payroll Savings Campaign at Northrop 
demonstrated the belief of our personnel and our com- 
pany in the basic fundameutnls of Aiiierican gixjd citi- 
zenship-staunch supixirt of our Country and personal 
tlirift. 

‘ At the completion of the campaign we had over 
17,000 regular savers— over 80*7 of ail Northrop per- 
sonnel buying U. S. Savings Bonds regularly on the 


PavToIl Savings Plan. Every employer should stage a 
similar campaign for the Isenefit of his personnel and 
the economic welfare of our Country.” 

\FH1TLEY COLU.NS, Prfildfnt 

If less than of your personnel are Payroll Savers, do 
something about it. A phone call, telegram or letter to 
Savings Bonds Division, U. S. Treasury Department, 
Washington, D. C.. will bring proirtpt assistance from 
your State Director, He will help you install, or revital- 
ize a Payroll Savings Plan, through a simple, person-to- 
persoii canvass which your personnel will be glad to 
conduct. That's all you have to do— your men and 
women will do the rest. 


The United Slates Coiernmenl does not pay for this advertising. The Treasury Department 
thanks, for their pofriofic donation, the Advertising Council and 


AVIATION WEEK 


CFirco 


builds for the future 
as It builds 
America’s defense 


Defense and industry are closely interrelated. Be- 
cause peacetime progress so often starts with 
military pioneering, the scope of Avco defense and in- 
dustrial products encompasses both. In the Defense 
Product area, Avco’s Office of Defense Planning 
integrates the efforts of several Avco divisions . . . 
makes available, on any problem, the entire re- 
sources of Avco, with outstanding facilities for 
research and development in these areas: 

Missile Research and Development. The Hyper- 
sonic Shock Tube, developed by Avco, has pro- 
vided an accurate "testing ground" in the search 
for metallic materials and aeronautical designs. 
Power Plants. Over 50,000 aircraft engines in the 
past quarter century. Advanced turbine develop- 


ment and long record of piston-engine leadership. 
Electronics. Electronic communications. Complete 
radar and fire-control systems. Pioneering in minia- 
turization and unitization. 

Air-Frame Components. Precision-built for a broad 
variety of military aircraft. 

Precision Ports. Hardened and ground parts for 
almost every conceivable use. 

At the disposal of Avco’s Office of Defense Plan- 
ning are 22,000 experienced, diversely skilled peo- 
ple, 20 installations in 16 cities in 9 different states, 
and 8,500,000 sq. ft. of floor space. Presently, 40% 
of these resources are engaged in meeting today's 
defense needs. The balance is readily convertible 
in case of national emergency. 
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Foote Bros. Gear and Maohtne Corpor 
454S South Western Boulevard, Dept. 0-1. Chicago 9. 





BENDIX BUILDS BEST! 



The fact that Bendix Products Division of 
the Bendix •Aviation Corporation has 
specialized for more than thirty years in 
two highly technical phases of aviation — 
fuel metering and landing gears — makes 
this organization unique in the industry. 
During this unparalleled record of service 
in engineering and manufacturing of vital 
aircraft components, every resource and 
facility of Bendix Products has been con- 
stantly expanded to meet the challenges of 
new plane and engine design. Bendix 
Products has done far more than just keep 


pace with the industry, It is no exaggeration 
to state that in instance after instance in the 
fields of fuel metering, landing gears, 
wheels and brakes, Bendix sets the pace 
by developments making possible greater 
speeds, heavier loads and increased safety. 
Thus, today, Bendix Products accumulative 
knowledge of research, engineering and 
manufacturing offers to air frame builders 
and engine manufacturers the best solution 
to better products, quicker deliveries and 
lower costs in fuel metering, landing gear, 
wheels, brakes, and components. 



Past performance 
is the best assurance 
of future achievements. 


BENDIX 
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SeCectbcnt okecic 


S' 

O' 

O' 

O' 
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SQund. Experienced Engineering 

Kawneer engineers have broad exjiericnce tionally organized in groups to give you 
coupled with initiative and desire to effi- the best possible service: Project Engineer- 
ciently translate your requirements into a ing, Processing, Tbol Control. Ibol Inspec- 
finished product. The department is func- tion and Layout, and Development. 


Proven Quality Control Methods 


slity Cc 
check^ more often 


triodically 
plus quality- Kawneer's 

Elflcient Production L 


oof. The economy of « 


ssing, fabrication 

and heal treating are 
Force Quality Centre' 


o MIL SPEC 5923B. 


rll-planned produc- 
all functions is a 
1. The special plant 


has 110,000 ^uare feet ol 


Extensive Research and Development 

Kawneer research is backed by over 50 methods. Kawneer maintains complete 
years of experience in metal working: years equipment necessan' for chemical and 
that have seen Kawneer discover new proc- physical research. Possibly this develop- 
esses that have revolutionized metal shaping ment work can be used to your advantage. 


Adequate Supply of SKilled Labor 

Kawneer’s skilled labor iorce is thoroughly from an abundant pool of skilled labor 
trained in the latest application techniques located in the Niles, Mich., and South Bend, 
of the modern machine. These men come Indiana area 90 miles from Chicago! 






A-54 








can solve your 
accessory drive problems! 

You’ll hnd virtually all of the natioa's major aircraft manu- 
facturers specifying Western Gear as their source of supply 
for components where mechanical or automatic operation is 
involved. Western Gear's 40 yean of experience in designing 
and manufacturing mechanical power transmission equipment 
always supplies a sound, economical answer. 

Take advantage of these years of experience to insure cor- 
rect design, flawless construction and reliable operation. West- 
ern Gear engineers will be glad to help with any problem. 
Address General Offices, Western Gear, P.O. Box 182, Lyn- 
wood, California. 
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Bdween Philadelphia. Pa., and Trenlon. N.J. 

ENGINE, MISSILE, AIRFRAME AND ELECTRONIC COMPONENTS 


MEN, METHODS AND MACHINK^p .. ^ 

Teamed to Serve Better at ^^^ScLflVClxC 


FAIRtNGS 
COWLtNGS 
SHROUDS 
ENGINE MOUNTS 


n 


ENGINE DUCTS 
COMBUSTION CHAMBERS 
BURNER SUPPORTS 
COMBUSTION LINERS 


PRECISION WELDED AND MACHINED SHEET METAL COMPONENTS AND ASSEMBLIES 


EXHAUST NOZZLES 
TAIL PIPES 
FLAME HOLDERS 
ENGINE CASINGS 


TO RIGID GOVERNMENT SPECIFICATIONS BY CERTIFIED PERSONNEL AND EQUIPMENT 


SHELTERS 

REFLECTORS 

CONSOLES 

NACELLES 


Lavelle’s services include engineering, production planning, tool making, machine 
shop and sheet metal facilities . . . resistance, inert gas, and metallic arc welding, 
painting, anodizing, testing and quality control. 
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NORWOOD, MASSACHUSETTS 
560 PROVIDENCE HIGHWAY, NO 7*3320 
DEVELOPERS & MANUFACTURERS OF 
GYROS 

GYRO FLIGHT STABILIZERS 
NAVIGATION & STABILIZATION SYSTEMS 



PRECISION 
'ur OtojI Product! 


• Everyching at I.G.W. is geared to precision. You’ll find a "feeling” for 
precision not just in inspection and production and engineering, but also 
in maintenance and shipping and on throughout the company. It's the 
basic reason why I.G.W. is th« recognized source for precision gears 


Indiana Gear Works, Inc., hullanapolis 7, Indiana 



Simple, reliable, proven in service 


MANY, VARiiti USES— from marine 
propulsion to airborne generators 
and to portable fire pumps— have 
been perfected for these versatile 
Solar engines. Both the 50 hp Mars 
and the 500 hp Jupiter gas turbines 
offer a long list of advantages over 
conventional power plants — light 
weight, compactness, ease of 
starting, simple maintenance and 
operation on a variety of fuels are 
a few of their attributes. 
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Gas turbine engines deserve a 
prominent place in your forward 
planning. From the very first units, 
the Mars and Jupiter engines have 
achieved remarkably trouble-free 
service records. Their rugged 
dependability, plus the many 
unusual advantages of gas tur- 
bines, are worth your investigation. 
Dept. C-89, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San 
Diego 12, California. 



WHITE FOIE BooKiii. Nsw brochure 
describes Solar gas turbines— how they 
work, advantages they offer to fora ard- 
looking industries, Send for a copy. 


SOLAR 



developed... 
for the world's hottest 
aircraft! 



. LIGHTWEIGHr...THINWALL 

heaf exehanqeit 


AIR-TO-AIR 


Leading aircraft engineers 
choose South Wind heat exchangers to 
meet the challenge of higher jet engine temperatures 
under all conditions. These heat exchangers fully 
comply with the ri^d specifications set up by air- 
frame and engine maitufacturers, as well as the mak- 
ers of air cycle refrigeration systems. 

South Wind pioneered the development of heat 
transfer equipment for heating modern aircraft. 
Now this experience has been combined with ad- 
vanced engineering and vast production facilities to 
make South Wind a leader in the production of heat 
exchangers for cooling. Lightweight thinwall units 
in both stainless steel and aluminum are being de- 
signed and fabricated for a wide range of uses. 

South Wind heat exchangers are available with 
either the tube bundle, or plate and fin type design 
to meet your specific requirements. Whatever your 
need in heat transfer equipment— whether it's air- 
to-air, liquid-to-liquid, air-to-Uquid, or air-to-evapo- 
rating-liquid— you can depend on South Wind's en- 
gineering team for expert counsel For information, 
write Stewart-Warner Corporation, South Wind 
Division, 1514 Drover Street, Indianapolis 7, Ind. 


m 




AIR-TO-UQUID 


LIQUlD-TO-LIQUID 


AIR-TO-EVAPORATING-LIQUID 

stainless steel or aluminum to meet 
your specific needs! 



SUB MINIATURES 

Now you can get sub-miniature "key-locking" inserts 
in 0, 1, 2, 3, and 4 thread sizes. Sub-miniatures, made 
only by Kelox, offer design engineers the opportunity 
for inking small assemblies even smaller and lighter. 
Identical to regular Kelox inserts, these new "key- 
locking" sub-miniatures will not rotate or loosen with 
vibration . , . provide maximum holding power . . . save 
weight and space. 


SAVE WEIGHT. 
SAVE SPACE 



with 


KELOX 



The Kelox system of threaded and tapped inserts offers the 
ultimate in weight- and space-saving design. Maximum 
holding power between parent and bolted piece is ob- 
tained because patented “key-locking" produces no stress 
concentrations and permits complete use of external 
threads. Independent laboratory tests have verified that 
“key-locking” successfully withstands application of 
ma.xiinum torque. 

Low cost, casy-to-install Kelox inserts are available 
for internal thread sizes from 0 to 3 inches. Made of 
many materials (alloy steel, corrosion-resistant steel, 
brass, aluminum alloy, monel, etc.), Kelox inserts are 
also available with thin 
or thick wails for use 
with various materials 
—aluminum, magnesi- 
um, “pot” metal, plas- 
tic, titanium, steel, etc. ; 


EXTRA LARGE 

For big assemblies, Kelox extra large in- 
serts (up to any specified diameter) give 
unmatched performance— performance 
that verifies the soundness of Kelox ex- 
clusive "key-locking" principle. Only Kelox 
offers you a positive, non-roiating insert 
that does not break down protective coat- 
ings like ceramic . . . requires no special 
threads ■ . . gives maximum reduction of 
space and weight. 


SALES REPRESENTATIVES- 




Easy Installation 

TRIUMPH 

DIRECT READING GAGES 


Triumph gages are de- 
signed for maximum sim- 
plicity in installation. They 
are furnished completely 
assembled witli the type 
of mounting best suited 
to ynur equipment. Tri- 
umph Direct Reading 
Gages represent the saf- 
est and most reliable in- 
struments >)£ their kind for 
direct reading of all liquids 
— oil, fuel, alcohol, water, 
hvdraulics and any other. 


THE BOSTON AUTO SAGE CO. 

Pittsfield, Moss., 



System engineering and process instru- 
fnenfatlon by Aero-Test are the result of a progressive 
search for simplificolion. Engineers, skilled in technique 
ond materials knowledge strive for a complete ond 
dependable design, development and fabrication solution 
to test equipment problems. 


5. Pneumotlc system test benches. 

6. Hydraulic system lest benches. 

7. Test cells for lurbo-fet, turbo-prop and 

I and other genera 
lloge testers to 100 kilowotts. 


AERO-TEST EQUIPMENT CO., INC. 

-9 2615 West Mockingbird Lane, DallasSS, Texas 



TURRET CONTROL 
SYSTEMS 



Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 

Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings. They'll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete information today. 

STAINLESS PROCESSING DIVISION 

WALL COLMONOY CORPORATION 

1934S Joha It Straal • Datrail 3, Michigan 
CltcTe Number IS1 on Reeder-Service Cord 









Ventilators, Cabin 

ACCESSODV PRODOCTS CORP., eis Wnt Whilllef 
SM., Whiuier, Cain. SEC AOV. D.ISR 



Vents, Air Conditioning 



Warning Systems 
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AVIATION WEEK SUVERS' 


EDITION 


WINDOW FRAMES 



Window Frames & Fixtures 
(Cockpit, Cabin, etc.) 





WINDOWS 


completeix ciwalified 
to government 
regwirements 





Windows 






Windshields 



Colonial Aircraft Coop., Sanfors, Wa. 

W. P. Fuller Co., 301 Minion 51., San PraneiKQ, 



Wipers, Windshield 




Wiring, Propeller 
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“Aviation's cold weather friend " 
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CitcfB Number ] 1 1 on Reo8er*Servke Cord 



MISSILES 


savICING AftMtS REDSTONE MISSILE 
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PHILLIPS OPERATES 


“TEXAS SIZE’’ FACILITIES 

FOR DEVELOPMENT AND MANUFACTURE OP ROCKETS 



• Air Force Plnnt 66 near 
McGregor, Texas, oper- 
ated by Phillips Petroleum 
Company, has facilities for 
applied research, development, 
test and manufacture of solid 
propellant rockets, Phillips 
family of rocket propellants— 
made from common petroleum- 
derived materials such as 
ammonium nitrate, synthetic 
rubber and carbon black- 
are being used in rocket motors 
for JATOs, large boosters, and 
in other applications. 

The Phillips family of solid 
propellants provides practical 
answers to many troublesome 
problems- For example, Phillips 
ammonium nitrate type propel- 
lants operate successfully from 
-75 to 170 F , . . can he stored 
for long periods of time , , . 
have exh.iust gases that are 
noncorrosive and relatively low 
in temperature. 

Can our staff of experienced 
scientists and engineers help you 
in solving problems isi propul- 
sion systems, primary rockets, 
booster rockets and other re- 
lated matters? We invite you to 
discuss your technical and pro- 
duction problems with us. 


PHILLIPS 

PETROLEUM COMPANY 

Bartlesville, Oklahoma 


Address all tnqofries lo: 
Reeket Fuels Division, 
McGregor, Texas 



Missile Development Hinges on Ideas 


By David A. Anderton 


The military services don’t buy missiles; they buy ideas that will someday 
become missiles. 

Failure to understand this particular approach to the purchasing and sales 
of technically complex weapons has left more than one hopeful contractor 
no longer hopeful. 

The biggest mistake made by suppliers of the thousands of “hardware” 
items that go into a missile or a conventional aircraft is that they delay too 
tong. Instead of meeting with the designers while tlie aircraft is in the design 
stage, they wait until production has started and then try to climb on board. 
I'hc result: AU the components and hardware have lung since been specified 
and unless something goes wrong with one of them, there arc no future orders. 


Ihis situation is a very real one. 
Only recently one of the nation’s big- 
gest manufacturers of a diverse product 
line made a survey of the guided missile 
portion of the aviation industry, 'llicit 
aim was to ", . , get in on the ground 
floor of the missile business." What 
they didn't realize was that they would 
have to hurry to grab some space neat 
the roof. 

Tlic situation is not unique for mis- 
siles. It applies to any complex, scien- 
tifically sophisticated weapon system 
or transportation system. It holds for 
flic tuEMjet powerplant and the rocket 
engine, the ICBM and the early-warn- 
ing radar, 

l'’or example, the Douglas Thor 
IRBM is in the testing stage; tlic first 
round was scheduled for firing earlier 
this month- By the time the test pro- 
gram is completed, the results have 
been analyzed and the missile ci-aluated 
against the Army's Jupiter IRBM. one 
year will hai’e passed- The tooling, 
buildup to production and the like 
will take another year or more. By the 
time the missile is in production, it 
may be I960. 

But the parts going into the missile 
in 1960 were specified and committed 
in I9 ;t. 

Production Pregrotn 

Another little-understood aspect of 
tlic missile field is the rate of build-up 
of production. Most missiles start life 
as prototypes which are fired and fol- 
lowed by a few more prototypes- Each 
of these is a hand-built vehicle, some- 
times completely different from the one 
Just before it, sometimes onlv slightly 
different. 

Rarely will any two be alike. 

During the life of this development 
program, the entire missile design is in 
a shifting state. Components arc tc- 
pl.iced, redesigned, reworked, removed. 
But gradually the missile prototypes 


settle down into a form that will define 
the ultimate production model. 

When the order is given to go from 
prototype to production, the missile is 
frequently fixed at that stage of its 
design, with no changes to be made 
until a subsequent batch is ordered into 
production. 

Here again, those vendors and sup- 
pliers who worked and sweated tlirongh 
the prototype development, losing 
money and sleep over the engineering 
changes, arc most likely going to be 
the vendors and suppliers nho arc asked 
to st.iy with the production program. 

Thc current rate of military spending 
for missiles and their supporting serv- 
ices approximates one billion dollars. 
Like other r.ites of military spending, 
this is only an estimate. The reason is 
that it is almost impos-siblc to amor- 
tize research and development costs 
against specific projects or esen kinds 
of projects. Another factor is that, in 
some cases, missile procurement is 
lumped ill witli aircraft, or even am- 

It has taken more than a decade to 
teach the billion-dollar mark. Barring 
unusual citcmnstances. the level of inili- 
tar\- spending for mi.ssilc systems should 
rise over the next fen- vears to an esti- 
mated S2.5 billion in' 1960. There 
should he ,i shift in funds from research 
and development to production as the 
mote ad'anced systems, todav in test, 
become production weapons. 

Of this moncs’, the smallest portion 
is earmarked for actual missiles. The 
biggest chunk— estimated as high as 
goes for the complex as ionic gear 
required to identifs’ targets and close 
on them. Another large allotment goes 
to the supporting systems that arc 
needed to make the missile an opera- 
tional wca|)on instead of a laboratory 
test vcliiclc. 

Current emphasis is on procurement 


of existing weapons such as the Army's 
Nike and Corporal, the Air Force’s 
Snatk and Matador, and the Navy's 
Sparrow and Terrier, 

The military services have integrated 
some of these iiCVv weapons into field 
service use and arc rapidly amassing 
operational training experience that wifi 
be the necessary foundation of more 

T^e Air Force, for example, is equip- 
ping its interceptors with the Huglies 
Falcon, an air-to-air homing missile 
tliat has demonstrated high kill posver. 
■Tlie Martin Matador, a medium-range 
surface-to-surface tactical missile, has 
been worked into squadron use and 
deployed in Germany with tactical ait 

The Navy has equipped two cruisers 
and one destroyer so fat with missiles- 
Bv 1978, its first ship will be equipped 
to handle the Bendix Talos. long range 
surface-to-air missile for area defense of 
the fleet. Within five years the Navy 
will be operating five of these Talos- 
equipped ships, and an additional fleet 
of 17 cruisers with Convair Terrier bat- 
teries and 22 smaller ships— probably 
destroyers— with Convaits Tartar mis- 
siles. 

The Annv. operating Nike batteries 
at more tlian 100 sites over the U. S.. 
Iras sent field artillery battalions lo Eu- 
rope equipped with the Firestone-built 
Corporal surfacc-to-sutfacc misslc. Hon- 
est John field artillery rockets have also 
been deployed overseas with the Army. 
The Chrysler-built Redstone. 200-mile 
ballistic missile, is almost ready for issue 
to the troops. 

In the Works 

To conic arc the intermediate-range 
ballistic missiles (IRBM) now being de- 
veloped for the Air Force by Douglas 
(Tlior) and for the Army by the Anny 
Ballistic Mis,silc Agency (Jupiter). The 
Jupiter jirogram was a joint effort by 
ABMA and Navy to dcielop a missile 
that would meet the requirements of 
both tlic Army and the NasT. The 
recent directive issued by Secretary of 
Defense Wilson has removed opera- 
tional responsibility of Jupiter from the 
Annv. 

After these, or perhaps parallel to 
them, will be tlie big ones-the inter- 
continental ballistic missiles (ICBM). 
Convair’s Atlas and Martin’s Titan are 
botli being carried througli the develop- 
ment pliascs for the Air Force. In the 
future a choice will be made between 
the two. 
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TURBINES, AIR 





liiiiii! 





These compact, lightweight in- 

--Hi 




MICROWAVE 

ASSEMBLIES 

AND COMPONENTS 

. TRANSITRON, INC. 





* MiniQturizsd Bctt^riGS for Guidod MissilsSf 

Drones. Aircraft and Special Devices 

• Printed Circuits • Metal & Electronic Fabrication 
■ Automation and Automatic Control Systems 









This tremend^ 
to make the! 
world’s larga 
forced plastio 


GENERAL ELECTRIC MILITARY RADAR TEST SITE 


AVIONICS 


7S,374-- 

RADOMES 

produced to dote by 

ZENITH! 
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From the first small, experimental radome 
to the famous “Flying Saucer” rotodome 
of Lockheed's Navy WV-2, Zenith Plastics 
production has reached, to date, the impres- 
sive total of 75,374 radomes. 


ZENITH PLASTICS CO. 

Subsidiary o/ 


eduction has contributed 
Kth Plastics Company the 
^plant specializing in rein- 
' for aircraft. 


gardena, calif. 

Miuimola SUums & Co. 


Plostx^ 


L 


navy 




Avionics: Industry Talent Not Utilized 


By Pliilip J. Klaes 

Large avionics manufacturers, wildly beating the bushes for more engineers 
to expand their research and development effort, may be overlooking a more 
immediate, and possibly more rewarding, solution. 

This is to farm out more of their small sub-system and component develop- 
ments to the dozens of small avionics firms which arc competent in specialize 
fields, 

A few examples will illustrate the fact that this approach is not being 


fully exploited; 

• One division of a large a\ ionics com- 
pany is seeking digital computer engi- 
neers to build up its own competency 
in this field for use in a new nas igation 
system under dcselopment. Meanwhile, 
one of its sister divisions in the same 
company, with considerable experience 
in the airborne digital computer field, 
is out searching for work, 'lire justifica- 
tion; It's "too much trouble" to co- 
ordinate the development because tlic 
sister division is 2,5l50 miles away. 

• A major avionics company is de\’clo[>- 
ing ity own aUitiidc-airspccd sensor for 
a new fliglit control sixtcm. though 
there arc more than a dozen small firms 
in this field- Their justification; Tlictc 
was notliing available that would meet 
the required accuracy. 

Justifications 

These justifications of "too much 
trouble to coordinate" and "nothing 
suitable available” are tlie ones most 
often heard. Behind these explana- 
tions may be another svhich is seldom 
voiced: A large company’s corporate 
pride makes it reluctant to sub-contract 
out a small sub-system desclopnicnt 
when it lias the competence, or believes 
it could quickly accumulate the com- 
petence, to perform tlic task itself. 

In some instances avionics industry 
giants have recognized that in a time 
of engineer shortage it is not a ques- 
tion of vvhctlier they can do tlic job. 
Ratlier it is a question of whether a 
competent job could be done outside, 
freeing company aigincers for more 
fruitful efforts. 

For example; 

• Westingliouse Air Arm Division sev- 
eral years ago recognized tlic trend to 
digital computers for fire control sys- 
tems and its own lack of experience in 
this field, and sub-contracted out the 
development of an airborne digital com- 
putet to the tlien-small Ramo-Wool- 
dridge Corp. 

• General Electric’s Light Military 
Electronic Equipment Dept, decided to 
sub-contract the development of the 
inertial portion of its new Doppler- 


inertial navigation svstcin to a small 
company named Dvnatiol. near Boston, 
despite the fact that there was inertial 
know-liow within GE. 

Face the Facts 

During tlic past month. Aviation 
\^'ElCK has talked with five large avionics 
manufaeturers who reported that tlicy 
were seeking a collective total of 3,500 
new engineers during the coming year. 
Only in one dep;irtinent of a large com- 
pany did Aviation Week find a sur- 
plus of rcscirch and development 
talent, and this because of a sudden 
cancellation of several major programs, 
coupled with u gcogiapliical shifting 

If the USA!' decides to shift more 
of its funds from production to research 
and development, as suggested recently 
by Richard E. Homer. Acting Asst. 
Secretary of tlic .\ir fotcc for Research 
& Development (AW Nov. 5, p. 27.), 
the already critical demand for engi- 
neers and scientists is bound to iii- 

Sooncr or later avionics companies 
must face up to the f.ict that the vast 
numbers of new engineers they seek 
are not going to be found and tliat 
they must look for othci wavs to 
amplify the efforts of their engineering 

Tlic concept of "amplification”— 
using a small signal to control the use- 
ful output of a much larger onc-is the 
cornerstone of all avionics equipment. 
Yet many liirge av ionics companies liavc 
been slow to exploit this same con- 
cept to amplify tlic effort of their own 
engineering staffs. 

Diversion of Effort 

Diversion of some engineering effort 
from the laboratory into the manage- 
ment of research and development activ- 
ities sub-contracted to smaller firms 
could provide this amplification of a 
company’s own engineering effort. 

It must be recognized that anv 
R & D engineer worth his salt likes 
the challenge of tackling a new tvpc 


of problem. When, in the course of 
developing an advanced complex sys- 
tem the need for new component or 
sub-systcni development becomes evi- 
dent^ it is all to easy to launcli sucli de- 
velopment within the company. 

It requires close engineering super- 
vision to spot these forks in the de- 
velopment program road where work 
could be subcontracted, and judg- 
ment to determine whether this added 
development burden should be 
shouldered in the company or farmed 

One important consideration in mak- 
ing siicli a decision is whether the 
cliar;ictctistics of the component or sub- 
system can be adequately defined or 
whctlicr they may change as the rest 
of the overall system develops. The 
latter situation makes sub-contractine 
of research and development more din 
ficult. but certainly not impossible. 

Somc aircraft manufacturers have 
argued that they ought to develop the 
automatic flight control system for 
their own aircraft because the system’s 
characteristics nrust be closely failorcd 
to airplane characteristics and form fac- 
tors, both of which may change fre- 
quently during airframe design. 

Despite this, many avionics com- 
panies liavc successfully bridged the dif- 
ficult coordination problem to provide 
compatible automatic flight control 
svstems. Thi.s suggests that design 
coordination, even when parameter are 
difficult to fix, is largely dependent up- 
on the desire of both parties and their 
ability to provide close management of 
the R & D effort. 

Specializotisn 

Althougli it is only natural for a large 
avionics company to believe that its 
vast corporate know-how and resources 
should enable it to do a better job in 
developing a new "gizmo" than a small 
firm vvitli only a few dozen engineers, 
this may not be the case at all. Tlic 
small firm may. because of its expe- 
rience in a specialized field, outperform 
the large one in both quality and speed. 
In some cases it may be able to pro- 
duce tlic desired sub-system or com- 
ponent with only minor modifications 
of an earlier development for some 
other contractor. 

If the avionics industry is to make 
maximum strides in its research and de- 
velopment effort, it must put less 
emphasis on engineering everything 

E ossiblc under its own roof and make 
etter use of the nation’s total engi- 
neering capability spread among thou- 
sands of companies of even- size. 
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All business is specialized 

. . . and nothing specializes on vour business like your business paper 


Here's a smart business man. He spends his time where 
every sitzmark parks a prospect at his feet. It's simple 
sense: He specialises , ■ , and it pays'. 

Your business Is specialized, too . . . and so is your 
business paper. The time you spend with it pays ... for 
its editors are experts in your specialty. They scout the 
field . . . report what's good that’s new . . . find ideas 
that worked . . . suggest methods to keep you a leap 
ahead of competition. 

The ad pages are as specialized as the editing. They, 
too, tend strictly to business . . . your business. They 
bring you data on new products, new materials... 
gather in one place a raft of ideas on where-to-buy-what, 
or how to make (or save) a dollar. 


That’s help you can't find concentrated Into such quick 
reading time anyw/iere else! It's help that puts many a man 
out front in his field, as a specialist who knows what's 
what today . . . sees what's coming tomorrow. It's simple 
sense to read every page, every issue. 


This business paper in your hand has a plus Tor you, because il's 
a member oT the Associated Business Publications. It's a paid 
circulation paper that must earn its readership by its quality . . . 
And it's one of a leadership group oT business papers ihar work 
(ogelher to add new values, new usefulness, new ways to make the 
lime you give to your business paper still more profitable time. 



A copy of this quick-reading, 8-page booklet Is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
"WHY and HOW booklet.” Room 2710. 


M«GRAW.HIIL PUBLISHING COMPANY 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 




Y£S, All KINDS Of PfOPll 
AK CIVIHG tlOOB SO THAT 
OOP WOONDID MAY lIVll 
• Today, the blood of a 
Boston ^olckeeper may be 
flowing through the veins of 
a wounded kid from a Kansas 
farm . . . the blood of a pretty 
Southern housewifemay have 
saved the life of a grizzled 
leatherneck. For, blood is 
blood, a God-given miracle 
for which there is no substi- 
tute . . . and when a man’s 
life hangs in the balance and 
blood is needed, there is 
nothing else to take its place! 

Right now the need for 
blood is urgent. In hospitala 
—at home and overseas-' 


many men require four and 
six transfusions during deli- 
cate operations. And the 
blood must be Mere— when 
it's needed. So give the most 
precious gift of all — your 
blood! 

Be assured that giving 
blood is neither di£cult nor 
distressing. And what a thrill 
there is in knowing that 
you’ve performed a really 
unselfish act! So call your 
local American Red Cross 
today and make an appoint- 
ment, And tell your ^nda 
and neighbors about your ex- 
perience. Let t^m share the 

get when they roll up their 
deevea— and give blood. 
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PW DATA SYSTEMS 

MULTICHANNEL DATA TRANSMISSION OR RECORDING, USING 
RF CARRIER, FM SUBCARRIER, OR SINGLE MAGNETIC TAPE TRACK 


RCA announces a new weather 
avoidance radar, the mst 




Address Inquiries to 
CUSTOM AVIATION EQUIPMENT 

RADIO CORPORATION of AMERICA 

11819 W. OLYMPIC BLVD., LOS ANGELES. CALIF. 


Typical Antenna Installation 

Accessory Unit Receiver-Transmitter Antenna In Beech D-18 
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Greenleaf Manufacturing Company, 
as a producer of Integrating Gyros, 
realized the need for a Dynamic Inte- 
grating Gyro Servo Test Table. This 
Test Table was designed and developed 
to facilitate the evaluation of Inte- 
grating Gyros, and Greenleaf now 
makes this valuable test unit available 
to industry. 


Dynamic 

Integrating 

Servo Table 


The Gyro Servo Test Table can measure the following characteristics: 


t.The drift rote of the gyro unit. 

2. The current product ongulor velocity 

3. The chorocteristic time. 

4. The angular velocity Input voltage rate 
output sensitivity. 

5. Minimum rote detectable. 

6. Hlgh limit angular velocity deviation of 


8. Signal generator linearity. 

9.Torque generator linearity. 

10. Spin motor excitation frequency. 

1 J.Spin motor excltoticxi voltage. 
12.Spir motor excitation current. 
tS.SIgnal generotor excitation current. 

1 4, Signol generator null output voltage. 

15. Gyro damping gap temperature. 



it angular velocity deviatior 


16. Accurate determination of the input axis. 


eenlea^ 


EKCrNEERIXG • DEVELOP.VIEXT • PnODlXTION 


ENGINEERS WANTED 


MANUFACTURING COMPANY 

A Olvliion gf MANDREL INDUSTRIES, INC. 

7814 W. Maplewood Induslriol Court • Solnl loui* IT, Missouri 
Producers of the HIG-3 ond HIG-4 Gyros. Sate and Free Gyros, 
Differential Pressure Mach Meters, Air Speed Indicators, 
;f>oni- Computers, Switches and many other precision-built components. 
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Rebat . . . First Choice of Men Who Build, 
Own, Fly, and Service Aircraft 


More than 25 yean of proven service in the aviation 
industry have made Rebat Aircraft Batteries pre- 
ferrcd as original and replacement equipment. 
Rebat is chosen for more makes of personal, busi- 
ness and industrial planes than all other makes 
combined. And there’s a reason! 

Rigid adherence to the highest quality standards, 
quality workmanship, and engineering leadership 
^ contribute to this outstanding preference. 


An example of Rebat engineering leadership is the 
achievement of improved battery performance in 
all types of service conditions with a decrease in 
battery weight. 

Rebat Aircraft Batteries are available in a com- 
plete range of types and sizes for every commercial, 
personal and business airplane instaUation. Ask for 
Rabat Batteries at airports in the United States, 
Canada, and foreign countries. 


READING BATTERIES DIVISION 

THE ELECTRIC AUTO-LITE COMPANY 

READIKG. PENNSVLVANIA, U.S.A. 



IT TAKES ALL KINDS., .and we have them . . . 



the people, the brain-power, the skills, the facilities. 



the nearness to the market... to create, develop and produce 
quality electronic products and make on-time deliveries. 
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The PEGASUS Model 20 Servo Valve 
for Missile and Aircraft Application 


issiii’ 


SPECIFICATIONS 









mmm 


THESE SYMBOLS HAVE A LOT IN COMMON 

They represent organizationi engaged in the tech- 
nical race against time whoUy in the Nation’s i 
interest. 

At Otis Electronic Division, RESEARCH AND 
DEVELOPMENT have been accomplished for all 
the major Services delving into problem areas 
involving: ' 


fill out the coupon 
for our 32-page com- 
prehensive, illustrated 
report on our fully 
integrated facilities. 
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SonMigNEWuc AIRBORNE PLOTTERS 



Anothe/v LORAL development for use in . . . ' 


THE LORAL GROUND TRACK PLOTTER provides on' 


pIe«m“po'smon^' fh“''o°"..o(l“n'eI^tVoulor^oticollJ 

Weapons 

LORAL has consistently and successfully followed a forward looking 
progressive policy of creative development from problem recognition 
ond funcitonol requirement through research, development and pro* 
ducMon engineering, 

During the post decade LORAL hos esiobllshed o solid record of 
Qccotnplishmenf In the development end production of complex pre- 
cision electronic and electro-mechanical equipments. 

We welcome arty opportunity to assist in your engineering 
problems. Write Oepf, AW-12. 

Among recent ^ lorkl aihsorni 

” NXVICATtONAl COMPUTER. A H 

developments ores s’cvod 

Systems 

_ 

9 The LORAL Aulflmatic Short 
Rango CROUNO POSITION 

'ovltom r<X 

LORAL ELECTRONICS CORPORATION 

NEW YORK 54, NEW YORK 


Serving in AVIONICS • AIRBORNC NAVIGATIONAL EQUIPMfRT • COMMUNICATION SYSTEMS • RADAR EQUIPMENT • TEST EQUIPMENT 

C~9Q Circl* Nu(nb»r47 on Rtader'Service Cord 



Aeronautical Systems, 
Subsystems 
and Related Equipment 


The latest in navigation.i] systems, radar techniques, instrumen- 
tation, data processing equipment— and many other t)'pes of 
projects are Ford Instrument Company's contributions to the 
field of aeronautics. FICo engineers are in the process of carry- 
ing out research studies, developing advanced systems, and 
overseeing the quantity production of some of the most superb 
equipment available anywhere- 


FICo 

AERONAUTICAL ABILITIES 

► ARE INDICATED BY 
THIS PARTIAL LIST: 


Navigotlonal Computers 
Sysfems that provide 
present position, and course 
and distance to destination. 


► Airborne Sensing Systems 
For oir traffic control. 

B Computing Timers 
' For aeriol photography. 


Cruise Control Computers 

flying oircroff with 
moximum efficiency. 


TYPICAL FICo AERO PRODUCTS 



Indicator Unit of ASN-7 Analog-to-Digitol Converter 

o dead-reckoning computer for airborne sensing 

that displays course and distonce. applicolion. 


A Radar Data Processing 
For a wide tonge of 
applications, 


b Turret Drives 

Magnetic amplifier types, 
precluding problems of 
hydraulics. 


Tefesyn synchros and resolvers, 
servo motors, integrators, 

and other units. 



Complete Guidance and 
Control Systems 


► 


Plotting Equipment 
For ground and airborne 


► 


Analog-lo-Digilal Converters 
For airborne applications. 


Eirhaus t Temperature Indicotors 

For jet aircraft. 



2» West 4th Sl.^ 
Phonet Mlchlgon 2373 


260 South heverly Drive 


AND A WIDE 
VARIETY OF 
RELATED PRODUCTS 


Circle tCumber 48 on Reoder-Servlee Cord 


C-91 








A MIDWESTERN OSCILLOGRAPH 


for every recording 

This tabulation shows the many types 
MIDWESTERN recording oscillographs 
available today. 



application 



for complete details on the above oscillographs — 
and other MIDWESTERN test recording 
instruments and servo components — write 


MIDWESTERN INSTRUMENTS 


4Ut and Sheridan Road # 


Tulso, Oklahoma 


Hallicmfters • 
announces a great 
new laboratory for 

RELIABILITY EVALUATION T* 

of guided missiles 









The Rheem Researcli and Development Laboratories are currently 
engaged in the creation of electronic systems. 

The facilities and technical capabilities of the Rheem organization 
are available for application to new challenges in the electronic equip- 
ment and systems field. 

RHEEM MANUFACTURING COMPANY 

GOVERNMENT PRODUCTS 

RESEARCH AND DEVELOPMENT LABORATORIES 

ELECTRONICS LABORATORY • «J5S 




for control of SHOCK and 

VIBRATION 


ALl-ANGl MOUNTS — for jets and missiles 




Types M24, M44. and M64. Have non-packing 
wire-mesh damper; meet latest Government specifi- 
cations for air-borne electronic equipment; rug- 
gedized: lightweight; operate over wide temperature 
range; load ratings 0.1 to 40 pounds. 

ASK FOR BULLETINS S34, S3A. sad S42. 


CUP MOUNTS 


for shipboard, 
vehiculor, ond industrial use 

Barry cup-mounts, Series 1000, 2000, 4000, and 
3000; protect sensitive equipment against shock and 
vibration in shipboard, vehicular, railway, 
dustrial service; load ratings up to 1 800 pounds. 

ASK FOR BULLETIN Si-02. 


Meet dimensional and material requirements of 
MIL-C-I72B; in special sizes to fit customers' needs. 
With All-Metl mounts, ask for Bulletins 534 & 536; 
with Air-Dampeo mounts, ask for Bulletin S23-B. 


dustrial service; load ratings up to 1 800 pounds. m are shown here. To learn all about this service, 

ASK FOR BULLETIN Si-02. ■ ASK FOR "DESIGN NOTES • ABG ". 


Special Designs 

Barry prototype serv- 
ice can help you with 
all necessary design, de- 
velopment. testing, and 
production of special 
mounting bases specifi- 
cally engineered to 
your equipment and 
service requirements. Typical Barrymouni® specials 
using standard isolators, or new integral isolation sys- 
shown here. To learn all about this service, 
ASK FOR "DESIGN NOTES • ABG ". 



BARRY CONTROLS Incorporated S7-is pleasant ST.. watextown 72. MASS. 









MII-W-S086 Alr«r 
Mll-C-7078 Aircraft Wire 
MII>W-I6878B Heek-up Win 


MII-W-76A Hoek-up Wire 


Attlerma Wire 
RG-Coaxial Coble 
Rubber Sheathed Service Cord 
Tinned Copper Shielding & Bonding 


Hi-Veltage Wire 
Shielded Microphone 
Shielded Multi-Conductor Cable 
Shielded Speaker Cable 
Multi-Cendueter Flexible 
mSULATIMa rUBlHO 
AMD SLMKVIMG 
PVC-105 Plaitic Tobing per Spec. 
MII-I-B3IB, ASTM-D876, 
ASTM-D922 

PVC-744 Plaitic Tubing per Spec. 
MIU-7444A 

PIF-130 Plaitic Impregnated Fiber- 
gloM Tubing per Spec. 
MIL-l-3190, NEMA-VSI, 
ASTM-D372 
TPN-2S0 TeHen Tubing 
SR^200 Silicone Rubber Coaled 
Flbergleti Tubing 
SFS400 Silice 
Fiberglaii 



CORPORATION 

200 vgrick ctrMt, 


pltoWfiwUl? 


ELGIN o 


I mass produce 
your miniaturized assemblies at lower cost 


Solve the big problems of small assemblies by letting 
Elgin produce them for you at lower cost. Elgin puts the 
highly trained people and specialized facilities needed 
to handle miniaturized components at your service. 
After all, miniaturization has been out business for years. 


Read about Elgin's "Practical Miniaiurizaiion". Our 
boolifet tells how Elgin has helped others . . . how 
Elgin can help you. Write today for your copy. 



ELCIN NATIONAL WATCH COMPANY 

MICRONICS DIVISION • ELGIN, ILLINOIS 







Aircraft Controls 

custom-engineered or standard types 
for a wide range of applications 



MOTORS 

onent mognet end soiit-series 
lotors up to 1/10 ho. Also, gear 




ACTUATORS 

Rotary and linear types feotL 
wide range of geor reduc 






THERMO-SENSITIVE ELEMENTS 


POSITIONING CONTROLS 


Typical applications foe Bacber-Colroan aircraft controls are: Tem- 
perature control for cabin, cockpit, cargo, camera, and electronic 
compartments . . . windshields . . . wing and empennage anti- 
icing . . . carburetor air; Positioning of trim tabs, valves, throttles; 
Flap unbaian.ee detection; Nose wheel steering and hundreds of 
other applications. Write for Catalog F-4141-1 with data on 
complete line. Engineering sales offices in Los Angeles, Seattle, 
Baltimore. New York, Montreal, Melbourne. 


Barber-Colman Company 


DEPT. BG.I422 


STREET. ROCKFORD, ILLINOIS 




Winco dynamotors qualify 

for Signal Corps Reduced Inspection Plan 







The Wincliarger Corporation's long history of 
producing dynamotors equal lo or belter than llie 
y<cce/i(niJi7i()' Quality Level eslablirhed by the 
governmenl has resulted in the Signal Corps' selection 
of \N'inco dynamotors lor its Reduced Inspection 
Quality Assurance Plan. 

As of this writing, It'mc/iarficr is the only maiiulaclurer 
of dynamolot t qualified under RIQAP. Only those 
suppliers \vho have consistently furnished material 
of the highest quality level and who maintain 
quality control and inspection methods and procedures 
acceptable to the Signal Corps are considered 
for this honor. 



Power for the nation’s 
mobile communications 


This nesv Signal Corps plan places moi e responsibility 
for maintenance of quality on the manufacturer by 
reducing the amount of government inspection, 
it is an honor inspection program. 

What docs IlTiic/ia'srr qualificalion for RIQAP mean 
to you — further evidence that you can depend 
on U'inco Products. 

WINCHARGER CORPORATION 

Sioux City 2, Iowa 

SvbWctfsfy ot ZenirS Aaetjo Carperolicn 
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ULTRASONIC 
CLEANING 
BY THE 
SQUARE FOOT 

Recent improvements in ultra- 
sonic power-generating equip- 
ment, and the perfection of hev- 
meticslly-sealeri transducers op- 
erating at 40 kc. sec., have now 
made it economically feasible to 
apply ultrasonic cleaning to 
areas measured by the square 



The large, uniform radiating 
surface of the transducers makes 
them particularly suitable for 
the removal of buffing com- 
pounds, radioactive contamina- 
tion, soldering flux, plaster, car- 
bon smut, etc. The transducers 
can also be used for other proc- 
esses such as quenching, plating, 
pickling, descaling and dyeing. 
The cleaning action penetrates 
deeply into blind boles and other 
areas difficult or impossible to 
clean by conventional methods. 
The Branson LF-l.o Transducers 
have a radiating surface 2|" 
X 6" with thick barium-titanate 
driving elements that transmit 


gy through .. .. 

the stainfess-steel housing di- 
rectly into the cleaning solvent. 
The modular design of the ti-ans- 


Generator-Transducer combina- 
tions are available with radiat- 
ing areas from I to 4 square 


AP-2SB 

APT-IOOB 

APT400B 


4 sq ft 


ULTRASONIC 

GAGING 

TO THE lO/OOOth 

The Branson Vidigage®, with 
14" or 21" Cathode-Ray Screen 
and infinite choice of direct-read- 
ing scales between 0.005" and 
2.5" of steel, gages with an ac- 
curacy between O.l'.i and l.O'/r. 
Measures from one side; detects 
laminar flaws. Extension cables 
up to 1000 ft. for testing in re- 
.mote locations. 

I BRANSON ULTRASONIC Corp. 

' 12 Brown House Rood 

Stamford, Connecticut 

CrcU Nvmber 59 oo Read«r*5ervic* Card 



iFirst there's the 120 W lrewound IPIMPOr , wllh feolures common to oil 
I other BOURNS IPIMPBTS. It's o 25-turn potenliomefer, easily adjusted, 
reighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
oture electronic circuits. You con mount it individuolly, or stock it compactly 
h standard screws. Mountings are interchongeoble with those on oil 
other WmpOTS. 

The sell-locking shoft holds stoble settings under extreme environmenlol 
conditions. All ports ore corrosion resistonl. Every unit is inspected 100% 
lor guoronteed specificotions. Resisfonces; 10 to 20,000 ohms, with resolu, 
slow os 0.2%, 



Circle Number 60 an Reader-Service Card 
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airborne 

electronic system 


Engineered for those customers who 
require the finest equipment obtainable 
— Collins new Airborne Electronic 
System is as advanced as the Jet Age. 

A complete package installation in 
communication, navigation and control is 
Lightweight — savings up to 65%, 

Compact — volume reductions of up to 
60%, Efficient — power reductions of 
50% or more, and A/oduIan'aed — tor 
complete flexibility on any multi- 
engined aircraft — piston or jet. 


more refiable 
less weight 
more compact 
less power 
more flexible 


Top Shelf; Dual Integrated Flight System; 
2nd shelf; dual VHF Xmtrs and Rcvrs, 
dual Selcal; 3rd shelf: Automatic Pilot, dual 
VOR/LOC Rcvrs, SSB HF Rcvr; 4th shelf: 
dual SSB HF Xmtr, dual Glideslope Rcvrs; 
5th shelf: second SSB HF Rcvr, ATC Beacon 
Transponder, Radar Synchroniaer; 

Bottom shelf: dual ADF, Interphone 
Amplifier, Marker Rcvr. and R/T of Radar. 
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CREATIVE LEADER IN AVIATION f 


COMMUNICATION 

Only Collins offers such a complete 
line of communication equipment — 
VHF. HF. HF SSB, Interphone and 
Selcal. Modularized, transistorized, 
each with an integral, removable power 
supply. The latest unit, the Collins 
new SSB 1 KW transmitter-receiver, 
will set the new standard in global 
operations. 


NAVIGATION 

Collins, os always, the leaderin naviga- 
tion equipment, brings this new pack- 
age which includes ADF, VOR re- 
ceiver and instrumentation, ATC Bea- 
con Transponder, Marker and Glide- 
slope Receivers, and Weather Radar, 
Representative of the new lightweight 
navigation equipment is the 15 pound 
ADF Receiver built to ARINC Char- 
acteristic S30A 


CONTROL 

Using Collins control package, smooth, 
precise, flight control is achieved with 
Collins tubeless, modularized Auto- 
matic Pilot. Outstanding instrumen- 
tation is provided by Collins Integrated 
Flight System — the original; the IF3 
also gives excellent manual flight con- 
trol. 
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ENGINEERED CABLE SYSTEMS 
BY PACIFIC AUTOMATION 
ARE RELIABLE SYSTEMS 



Write /or Bulletin J6i 


FadfU Automation Products, Inc. 

1000 AIR WAY, GLENDALE I, CALIF. 

Engineers and lechnieians will find a chollenging end fos- 
cinating career with us. Yeur qualificaliens are weleemed. 




Connectors 

gaged for use with 
I type sockets. Termi- 


supplied 


Vibrator and 

Special Connectors 

Designed for vibrator, chopper and 
lock-in sockets. Except for lock-in 
types, orientation by pin arrange- 
ment eliminates locating key need. 


^ Miniature 
types 

j Same 
^[^super-rugged 
construction 
large connectors. 


for precise 


sockets. 




Exclusive E-l compression 
construction provides super-rugged 
seals that withstand the most 
gruelling operating environments 


c-io< 
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Humphrey instruments for 
your entire missile system 

For maximum performance in your missile intelligence system, 
specify HiiitipJirev free gyros, rate gyros, acceletomeiers, and 
precision poienriometers- Ten years exclusive experience furnish- 
ing instruments for most advanced aircraft and missile systems — 
plus complete engineering, production, and quality control 
facilities — guarantee performance. 


lN«%»ovlN°D6p"HDAiu1ry 


10 MANUPACrulEO. 


nn 

iPjgip 


Send for the 
informative 
PSP catalog! 


PSP ENGINEERING COMPANY 


DIVISION OF INDUCTION MOTORS 

8S0S Otrs Street. South Gate, Colcfornfo 



Humphreq Inc. 


2805 CANON STREET 


SAN DIEGO 6, CALIFORNIA 


WRITE 

FOR 

FREE 

CATALOG 


HUMPHREY INC. • DEPT. A-12 • 28DS Canon St., San Diego 6, Calif. 
Please send me your new catalog as soon as it Is off the press. 


COMPANY. 



n 

I 

I 

1 

j 
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Is your Jet Engine RPM Measurement Accurate??? 



Checks 

Tachometer 

System 

Adapts 
to any 
Frequency 
Problem 


The Inier-reloiion of r?m to elKciency and thrust in jet engines is 
fundamental. Proper ndjustmenls for maximum thrust, engine 
life and safety of operation can be mode only upon accuracy of 

The new B4H TxKCai incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, 
reading the frequency of the tachometer generator on n scale 
caiibraied in percent rpm corresponding to the engine’s rpm. In 
addition, the TxKCM. checks the each system. The Takcal circuit 
and tachometer are parallel so that readings can be made simul- 
taneously to determine (he accuracy (or inaccuracy) of the air- 
craft’s lach system. The Taxcal operates during the engine run 
to properly set up engine controls for maximum economy and 

The 1’akcai’s component parts are identical with those used in 
the J-Model Jrtcal Analyzer- They are here assembled as a 
separate unit tester and for use with all earlier models of the 
Jetcau Tester. 

The Takcai operates accurately in all ambient temperatures from 
-40' F, to 140*F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable lo application in many other fields. 



motors 



generators 



from a 
specialized 

source 

Engineered and built la meet military 
enviranmenlal spaelfleallans. Far details 


Explosion-proof Taxcal 
for special applicaiiom. 
Measures 200 lo 7S00 
aPM, direct reading, with 

=0.1% accuracy. 



Fcf /uil intormotlon wt 


B & H tNSTRUMENT CO., INC. 

3479 West V’icfcery BWd., fori Worth 7 , Texos 


on existing types and the wide-range 
facilities behind the praductian of spe- 
cial units, write for Data File IN-2. 
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At your service 

with the widest range of aircraft actuators 


Th e actuator you need — 1)C it for ailerons, cowl 
flaps, a feel system, or any of a hundred other 
applications — may be a slock item at Airborne. 
No other manufacturer makes as wide a line of 
actuators for the aircraft industry. 

Oiir linear and rotary models range from over 
20-lb. lo less than 1-ib. sixes, nilb load ratings lo 
15.000 lb. max. op. capacily (linear ) — or 1200 in. 


lb. (rotary!. Bnill from Airborne components, 
they're de.-igned lo be as universal in application 
08 pussiiile, consistent with aircraft standards of 
reliabilitv and performance. 

Bey ond the broad limits of this line, our engi- 
neering group can, and does, design special air- 
craft components or complete avslems, hicluding 
actuators and controls. 





ANGLQEAR 


© 

ROTOLO 

airborne 



Crcia Numb«r71 on Reoder-SeoSce Cord 
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for Al— I— Types of SYNCHROS 


STANDARD UNITS ROTOR 


SPHCHPO FUNCTION 

CPPCTTPE 

IlHl 

lepit 

lepil 0>« Oet.ll ti.imi- 

lileel tenllliilf Iimi 
V llb (MV/4(|.| Vin 

lep.1 

»HI OSee 


12+145 


RbBe snill Nilli PeistlN levlb 

T=„vT..«rm.. 

C0C.S.A.7 

MHc, 

IDO 

Wim (DC) Relit (MV/lq’l 

■B. 

Win (DC) 

54!i2« 

76.4+119.6 


Control Trinsrarniir 

CTC-IA.I 

2e 

.050 

.25 Id 20 ilO 

■ 1.8 200 116 

.OH 

.26 25 

2205-J740 

28+mO 

246+i» 

8.5* 30 7' 14' 1.240 

ConltatTrsnsformer 

CTCR-Al 

- 

- 

381 24 410 

- - 11.8 

.032 

.09 50 

508.|-]ie30 

67+j270 

640+JIH 

— 9.2* 30 7’ 14’ 1.240 

Control DrnercniKi 

C0C.R-A.1 

- 


36 11.6 200 

11.8 

.085 

.21 2$ 

38+1122 

27+1120 

40.6+il36 

- 9° 30 7' 14’ 1.240 

EI«lriulR(!Ol<er 

CSC*A-1 

26 

.on 

.43 230 23.2 400 

10.6 180 11.8 

.084 

.27 27 

tn+|600 

38+1136 

70+1136 

20’ 11* 30 7’ 14' 1.240 

TorQuo Receiver 

CRC.J.A-1 

26 

.100 

.50 37 - - 

11.8 200 - 

- 

- 


I2+j4S 

85.1+120.4 

81- 30 30- 30' 1.240 


■iiHCHaoruNCiiON cppcrm 

1 7o(flueTransmilt9f CSC'1B**^4 
lotnir. CIC-IO-IS'I 
lotmtt CTCIO-m 
pniiii eono4S'i 
>«i cn-19'iS'i 
>>l<tr CSt'IOU'l 
ft M-IO'U't 
Cl CW'IO-AS'I 


* Extreme Reliability it l_ighl Weight 

* Highest Accuracy * Tight Coupling 

* Environmentally Qualified * Low Nulls 

* Low Phase Shift * High Torque 
Matched Impedances * Low Friction 

* Low Heal Rise * Early Delivery i 

* Special Units it Cost No More j 


synchros 

MHiiion to - 

standard units sh ''sriety ©f 

'>^-ciucean;,V,';,:7-'--a,so 
special units on so® *''7 of 


CLIFTON PRECISION PRODUCTS 

CLIFTON HEIGHTS, 


COMPANY, INC. 


l ^ ) spread ond accurocy toleranc 

CG-15-MS-' in Ihe tables. 


PRECISION RESOLVERS 


Precision Computing Resolvers with iunc- 
lionol accurocies of Ihe order of .1% and 


speciol opplicotions. Contact CPPC for 
opplicotions involving Ihe use of Precision 
Resolvers in all sizes. 











All-seeing radar pinpoints the target for 
these Air Force planes. Whatever arma- 
ment they carry— guns, rockets or missiles 
—fire control radar tells them where and 
when. It provides the far-sighted vision 
necessary for modern long-range combat 
operations. 

Today’s modem fighter plane is an elec- 
tronic wonder, with fire control radar- 
computer systems supplying a continuous 


flow of information about target position 
in terms of range and rate of closing. 
RCA is a major supplier of airborne fire 
control equipment to the Armed Forces. 


It has produced, and in several instances 
developed, these systems for many of the 
latest aircraft. Some of these are illus- 
trated above. 


Defense Electronic Products 

RADIO CORPORATION of AMCRlCA 

Camden, N.J. 


• Co,i 


ISliEW RL/l_EFl” 

gwes military surveyc^^^ 

eiectrcmw^^verv t««.gue sextafit 



PORTABLE RADAR STATIONS MEASURE AND 
DOUBLE CHECK 50 MILE READINGS IN SECONDS 


For the first time, surveyors are freed 
from short-sighted optical equipment. 
Unlike old-fashioned surveying tools, 
the “radar ruler" pierces through fog, 
darkness or dense foliage, electronically 
pacing off distances of 1 to SO miles, 
precise to within a few metersl 
This new general-purpose surveying 
instnunent was developed by Motorola’s 
Military Electronics Laboratory for the 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J. The entire oper- 


ation can be handled easily and quickly 
by unskilled personnel. 

This self-calibrating system uses two 
identical portable radar stations which 
bounce a signal back and forth thou- 
sands of timeseach second. High-speed 
computers automatically provide the 
data necessary to measure off the 
distance. 

Here is just one more example of 
the equipment now being developed 
by Motorola for many varied military 
applications. 



navigational devices • radar . countermsasures • microwave systems • communications equipment 
data transmission - ptotting systems ■ telemetering • data processing and presentation indicators 
Positions open to qualified Engineers and Physicists 



MOTOROLA 


Communications A Elacirenles Division 
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In these fields Sperry capability serves the military 
and the aviation industry: 


With proven capability its constant goal. Sperry has created specialized groups to design, 
develop and produce a wide range of products for aviation. Through bringing together, in 
integrated divisions or departments, talented staffs of top specialists in their fields, customers 
are served more efficiently and more economically. Whether your organization is military 
or civil, whether your needs are systems, equipment or components, you can be sure of 
specialized attention from the Sperry group best qualified to serve you. 





PLIGHT INSTRUMENTS AND CONTROLS 

Flight Control Systems 
Integrated Instrument Systems 
Gyrosyn* Compass Systems 
Flight Instruments 
Automatic Approach Controls 
Radio Beam Couplers 
Engine Control Systems 
Engine Analyzers 
Drone Controls 

Helicopter Flight Control Systems 
Helicopter Instruments 


Air-to-air 

Air-to-surface 

Surface-to-air 

Surface-to-surface 

Missile Guidance Systems 

Missile Stabilization Systems 

Electronic Countermeasures (Missile) 

Missile Directors and Control Equipment 


Fire Control 
Radar Beacons 
Navigation 
Tactical 

Long Range Search 
Air Defense 
Ship Defense 


Flight Instruments and Controls 
Missiles- Radars 


Special Systems 
Support Equipment 
Microwave Components 
Electron Devices 


SPECIAL SYSTEMS 

Bomb -Navigation Systems 
Inertial Navigation Systems 
Electronic Countermeasures Systems 
Fire Control Systems 
Computers and Servo Test Systems 
Light and Heavy Antiaircraft Systems 

SUPPORT EQUIPMENT— MICROWAVE COMPONI 

Systems Automatic Checkout Equipment 
Line, Depot, and Production Test Equipment 
Antennas, Lenses, and Scanner Systems 
Microwave Components and Systems 
Combination Radar Test Sets 
Microwave Spectroscopy 
General Purpose R-FTest Sets 
Precision Microwave Standards and Facilities 
Ferrite Devices 

Laboratory Measuring Instrumente 


Multiplier Klystrons 

Microwave Relay Transmitter Amplifiers 
Medium-Power Metal Traveling WaveTubes 
High-Power Radar-Driven Amplifiers 
Microwave Relay Transmitter Oscillators 
Radar Local Oscillators 
High-Power Radar Transmitter Amplifiers 
Low-Power Glass Traveling Wave Tubes 
Test Equipment Oscillators and Amplifiers 
Semiconductor Devices 
TM. Keg. U.S. Pat. Of 





DIVISION OF SPFRR Y RAND CORPORATION 
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IN A HURRY /% 
GOT PROBLEMS f 
NEED EXPERT HELP ■ 


Spociogs new MPc plant houses design, engineering facilities . . . 
tool room and molding departments of exceptional capacity to as- 
sure prompt and efficient handling of the largest and smallest jobs. 



MOLDED^f^ PRODUCTS 

• Telephone: West Chicago 1140 


COMPRESSION 

MOLDING 


REINFORCED 

POLYESTER 

MOLDING 

(FIBERGLASS) 


P. O. Box 338, West Chicago, Illinois 


"Tioelccltn-l m Master - precision 

Military and Industrial Instruments for Measurement and Confrof 



COO-CrClE SE«V0 MOTOBS^ 


OOVEBNMENT FI 
I DESIONATION S 


Gnat ra:e measuring gyrosco^ com- sm-o: 

bine exlreme ruggedness with high |JJ®; 

precision in applications where accu- SW'M sm.'oi 

racy and superior dynamic response 

are essential. They are proven com- vSSB 

ponenls in many missile homing, fire 

control and autopilot systems. 

Write for Gyro Biillelin-IIB 

2. LOW LEVEID-CAMPIIFIEIIS. Doelcam SYNCHIOS-i 

D-C Amplifiers excel in linearity and 

stability in proportionally amplifying 
low level d-c voltages for measurement 
and control applications. Isolated in- 
put and wide-band response, outstand- 
ing features of all Doelcam O-C 
Amplifiers, are achieved by use of the 
exclusive Doelcam Second Harmonic 
Magnetic Converter as the input mod- 
ulator instead of a mechanical chopper. 

Write for Amplifier Bitlletln-IIB 

3. 400-CrctE SEBVO MOTOBS. The ex- 
tremely high torque-to-inertia ratio of 

Doelcam servo motors provides the fast dynamic re- 
sponse required in high performance servo systems. 
These servo motors comply with the rigid specifications 
of MIL-S-17087. They are available with internally or 
externally threaded gear pinion shafts, DtKicam servo 
motors can be equipped with gear heads to meet cus- 
tomer requirements. 

Write for Servo Motor Bullelin- 1 IB 

4. STNCHBOS. MIS »»i', 400 er M tjti.i Doelcam synchros 
are proven components in numerous military servo 
systems. Their accuracy, reliability, and over-all per- 
formance characteristics are guaranteed to equal or 
surpass the stringent requirements of MIL-S-I6892, 
FXS-I066, MIL-S-12472, and MIL-S-17245. All types 
are available with either splined or keyed shafts. 

Write for Synchro Bullelin'llB 

n)oelcam-> rii) 

JIOlinSIONOFMIMNWIlUS-HDKEYWai lill eKTfllf^.'^'i'uSK 


MK 14 wool 


TRaMLEtl 


COVSBNMSNI 

PESICmATION 


CONTBOl Ul 


OlFFESENTIAt riANSMITTEt 
TBANSFOIMEE 
TBANSMine 
TBANSrOBM 
TBANSMITTE 
TBANSrORM 
1BANSMIITE 


'EOUIFfED WMH eEAlINC MOUNTED 




DIFFEBEN7IAI TBANSMITTEB 

DlfFEBENTIAl lECElVEB 
DIFFEBEN11AI lECElVEB 
DIFFEBENIIAL TBANSMIHEB 
DIFFEBENIIAl TBANSMITTEB 




Circle Number 76 on Beoder-Service Cord 
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AUTOMATtC . . pinpoinli type and 

localionofall kinds of errors... outomofieo/Jy. 


FAST . .checks circuits in 1/10 second 
each. Mokes tests in minutes which once re- 
quired hours. 


VERSATILE . . . tests any cobiing system 

or ponei ossembiy without modification. 


UNIVERSAL ... tests for oii types of 

errors resulting from incorrect connections, 
short resistance, and insuiotion resislonce. 


SIMPLE ... ordinary, non-technicol per- 
sonnel con moster its operation in thirty 


ACCURATE . . . detects and measures 

resistance impossible to find with most 
equipment. 


DIT-MCO Automatic 
Electrical Circuit Analyxers 





Save Time end Money In Production, Maintenance and Overhaul of 
Aircraft, Guided Missiles, Telephone Systems, Computers and Radar 
...Wherever Complex, Multiple Circuitry is Usedl 

DUt tompirj rlMlrlcol circutlry. Th» OITMCO Aolomallt Eltttrlcol Cirtoit AnolyMr 

Wlirr» pretstil hond ond mochlti* leiteri oie lahorioui ond tomplicoled, ihe Slt-MCO 
AnaT/ict i« fait and simple.DIT.MCO'* eK«lw»i*a matri* cttarT pinpeinU arrarj withaur 
reference te marruoU or diooronu. Nan-recKnreol ptoonrrei con easily ipat the loco, 
tiorr and nature of errors on a front matrix panel, ond go directly to the trouble 

The DITJACO Anolyrer It wonderfully ve'totlle It can be moved from one circuit 
tetling job to another wifheuf mediffcofion. to prepare tor a new leit. t 
merely plugt in a timple, tlraight-forwoid adapter coble. The machine it' 
no chongei et all to tact any electrical coble tyitem at eny itoge of production, moOi- 
ficotion, or mointenonce. Thit even Include! circuits connected together In voriout 
woyi by iwltcho!, leloy contocti, or o common point ot o tetminol tuch oi a ground- 

can functionally tect eclernaf dovicet like relay!, Mlenaid!, ai 

circuit at current! up te 7 amperee. leakage re 

In ipile of It! hairline accutocy ond 111 ability la make Tne maoiutemenli, Ihe DIT- 
MCO Cltcull Anolyier h a tugged, ptoclltally foolproof mochine.lt! component parti 
are Ihe lome oi rhoto uied for yean an automolic telephone lyilemi, ond man parti 
etc pluggable. In laboratory tells, production line machine! hove been kept in 
operation far Ihe equivalent of fO yean with no breakdown! at all. 

The tremendou! epeed and accuracy of thii mochine plui ill odoplabillty ond capocity 

maintain, or overhaul product! which include complex electrical circuitry. Back sliei 
are built' la le!t BO to TOO circuiti with multiplier lectioni la provide ai much a! 1600 
P Write todey for fuff detarfi 


UECTROHICS DIVISION • DIT-MCO, INC. 


Bex 12-1 1, 911 Broadway Kansas City, Missouri 


Thara'a a DIT-MCO Analyzer 
Te fit TOUR Requirementil 



Partipl List of DIT-MCO Users: 

Bell Aircrall Corporation. Texas Div. • Ben. 
dix Aviation Corporation. Sidney. New York 
• Boeing Airplane Company. Seattle. Wash- 
ington and W'ichiia. Kansas • American Bosch 
Arma Corporation • Douglas Aircrafl Com* 
pany, Tulsa. Oklahoma • Fairchild Aircrafl 
Division • Goodyear Aircrafl Corpornlion • 
Marlin, Baltimore * Naval Ordnance Labara- 
lory. While Oaks. Maryland • Norlhrop Air* 
crafl. Inc. • Moloroia. Inc. • Temco Aircraft 
Corporation • Trans World Airlines • Con- 
voir • Chance Voughi Aircraft ■ Servomech- 
anisms, Inc. * Radio Corporation of America 
■ Pacifre Mercury Television Mfg. Corp. 
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Circle Number B6 on Reoder-Servic 



LEACH 


COUPORATION 


Leach is slaying ahead of new design re- 
quirements to give you reliable, precision 
performance under the most severe flight 
conditions: 

RESISTANCE TO GREATER SHOCK AND VIBRA- 

TION-Leach exceeds NfIL specs in ability to 
resist vibration and siiock . . ■ 

DEPENDABlllTY AT HIGHER TEMPERATURES- 
Ydu get unfailing perfoimauee at tempera- 
tures as higli as 120°C. ambient ... 
SPACE-SAVING DESIGN-Leach system- 
designed relays feature square cans, give you 
20* more relays in the space required bv 
round cans . . . 

OUTSTANDING RELIABILITY -Quality control 
assures peak performance. Latest designs in- 
sure contaminant-free relays because of 
Leach's leadership in the field of eont.imina- 
tion research and development. 

Leach offers a family of avionic relays which 
are more than a matcli for the accurnev' de- 
manded by today’s . . . and tomorrow's air- 
craft and missile systems. That’s why you 
find designers depending more and more on 
Leach when system reliability is vital and 
components must not fail! 


Send for the latest Leach Relay 
Handbook . - . your best starting i 
point when selecting any relay, \ 


LEACH RELAY BIVISIOH 


OISTWCr OFFICES AND RfFRES'NrtriVeS IN FRINCIPAt CITIES OF U.5.AN0 CANADA 


Clrcla Number 78 on Reader-Sarvice Card 





Gia.nninx 

Xustruments aixxd. 

Controls for almost 
every airborne 
application 

Whether single components or complex packaged 
systems, virtually all operational military aircraft 
(and civilian, too) use reliable Ciannini 

precision-crafted instruments and controls. 
When performance demands precision, specify 
Giannini products— they're available for 
almost every airborne application. 


Jfr'. 


SECIONtL suits amCES: NEW rotK I, N.y., Empirt Slats BiSf., CHIcksrfn| 4-4700 • CHICUD, lit, 6 S. MIcAlsan Asa., ANPPvsr S-S272 
PASADENA, CAIIF., SIB E. firean St., RTaa 1-7152 

FOBEIDN SALES OFFICES: lONOON W. 8, ENGLAND. GUnalal llmltail, 31, PamDioka Gardens 


a. M. GIANNINI ft COMPANV. INC. • OIS K.VST GUKEN STREET • PASADENA, CALIF. 
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AMPEXTAPE RECORDERS FOR EVERY DATA RECORDING NEED 

A complete line that works together with compotifeie characteristics 
and a consistent standard of excellence 


VERSATILE 

MOBILE 

DIGITAL 

REPEATABLE 

DEPENDABLE 



FR-100 — Overall performance specifications are the 
best of any magnetic tape recorder now in production. 
Modular design provides broad scope for experimentation 
and development of advanced data techniques. The 
FR-100 is also the best instrument for reproducing flight- 



800 — For flight-test data acquisition this recorder com- 
bines excellent performance speciflcations with nigged- 
ness, compactness and light weight. It is also resistant to 
shock, vibration and environmental extremes. Tapes from 
the 8CX) are most easily reproduced on the FR-100. 


FR-200- This magnetic ta{» transport fulfills the fast 
start-stop requirements of digital handling. It also pro- 
vides a unique single loop threading feature which greatly 
simplifles tape change and minimizes chance for faulty 
threading by inexperienced personnel. 


FL-100 — The endless tape loop handled by this trans- 
port serves a number of special needs: time delay, repeat- 
ing signal for analysis, monitoring with “infinite” time 
limit, and various programming functions. Loop length is 
continuously variable from 3Vi foot minimum to 25, 50 
or 75 foot maximum. 



FR-1100 — As successor to Ampex's long established 
300 series recorders, the FR-1100 is comparable in cost 
and provides similarly reliable performance. Its improve- 
ments are four tape speeds, interchangeable plug-in ampli- 
fiers, interchangeable heads, pushbutton controls and 
better performance speciflcations. 



r' “'I 


A mark of the Ampex leadership in 
magnetic tape recorders is the fact that 

all published performance specifications, 
descriptive literatun 






Whether it’s a problem of building a rugged container 
for electronic equipment ... or the delicate matter of 
laying out and installing the components in a complicated 
mobile air-traffic control system so that it's ready to 
operate the moment it reaches its destination ... let 
CRAIG do the job ! For CRAIG has the means and the 
Unique skills to see the job through. Because CRAIG is 
the manufacturer, as svell as designer, you get assurance 
of fully-controlled quality every step of the way. And 
CRAIG ser^’ice includes layout and installation of 
electronic equipment in shelters of all 'types. For full 
information, write or phone — 

CRAIG SYSTEMS, INC., 

Pie«fSp'i«s 


Radio Set AN TRN-S The TACAN Ground 
Station — Transfvrlailf by plane nr mck. Shiiltr 
dim'uions; 71' S' Img, V high, 6' 5' wiiU . 

Designed for world-wide use — rugged, dependable CRAIG-bulIt products like these . . . 


Lighlwiighl, ruuid — 
basi meat only 4sgvare 
feel a/ greimd space. Fee- 
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these 


F comifnenis ^ 


1957 is the year of Amphenol’s 25th Anniversary. Over the last twenty five 
years amphenol has established a solid reputation for quality and for 
creativeness. Beginning with the first molded plastic radio tube socket, -C Jty*’ 
AMPHENOL has been foremost in the research, design and development of 
radio/electronlc components; solid dielectric coaxial cables; extruded 
Teflon dielectric cables; AN connectors; microphone connectors; rack & 
panel connectors; RF connectors; ribbon connectors; hermetic seab; 
potting; miniaturisation and its new successor subminiaturization.'' 

Shown above are the most recent amphenol components in this 
long line of “firsts.” 

Amphenol’s next twenty five years will be similarly marked by 
ideas in electronic components. In an enduring tradition 
of product quality and engineering creativity, amphenol will ? 
continue to "build to the future of electronics." 


AMPHENOL ELECTRONICS CORPORATION chuiigoso, 

AMPHENOL CANADA LIMITED 





Tensolite, as the pioneer in the fielo of 
Teflon wire coatings, attained its position 
of leadership by constantly developing 
new answers to your changing high 
temperature wiring problems. Tensolite, 
by maintaining modern and complete 
manufacturing, engineering and quality 
control facilities, continues to guarantee 
unsurpassed quality and reliability. 

Insulated Wire Co.t Inc. 

198 MAIN STTtEtT.-rTARRrrOWN, NEW rORK-Tet- MEdford 1-2300 
Pacific Ciasl Divisien 

1516 N. SARDNER SI., LOS ANGELES 46, CAL. -Hollywood 5-6060 





. . . the Nofion's 
iirsi line of defense 
depends on 


EILMS 

EUSETEOE 


• GionI oircrofl of the U. S. Air Force as 
well as ships and planes of the U. 5. Navy 
owe much of their superior performance lo 
electronic controls ond ordnance equipment 
by Cline Electric Manufacturing Compony 
of Chicago . . . 

e Voltoge Regulators 
e Electrical Actuolors 
e Speed Positioners 
e Machine Guns 


A/rcroff Procfucfs Division 
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YOUR ONE BEST 
SOURCE FOR ALL 

RELAYS 


Here ore only five of the more fhon 40 basic 
P & B relays. Each of the 40 can be modified in a 
wide variety of ways. This means there is o P & B 
relay for nearly every conceivable application, 
Custom modificolion of reloys to exact specifica- 
tion is a P & B specially— thus you have one 
dependable source for ALL your relay needs. 

P & B offers you; 

1. PROVEN DESIGN. Twenty-five years of 
relay experience. 

2. LOW COST. Modern engineering, produc- 
tion ond testing methods keep cost down, 

3. FAST DELIVERY. Mony basic reloy models 
ore shipped from stock. 



^ PRINCETON, INDIANA ^ 4VtC. 



Circle Number 77 on Etceder.Service Cord 
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control 

problems 


single application ... by a 


5 the three illustrated 
each is desiened for a 
mpany whose major function i; 


manufactured to solve is 
Of course, if you want s« 
control motors, motor-gear tram combin 
train-generator combinations, and servo i 


. motor-gear 

, ers built to 

the highest order of precision and accuracy. 1 
“package” engineering of unique assemblies that Transicoil’s 
experience and creative imagination offer the greatest value. 
And in most cases, these assemblies cost no more than the indi- 
vidual components would purchased separately. That’s why it 
pays to check your servo control problems out with TransicoU 
first. For further information, call your nearest Transicoil 
representative. 








PINPOINTED 

by...BIGB[| COMPONENTS 


A- 


i: 








Aviation Week BUYERS’ GUIDE Brings 
Long-Needed Publishing Service to 
Fast-Moving Aviation Industry 


Aviation's dramatic development into the 
multi-billion dollar giant of today — reach- 
ing into all phases of manufacturing — de- 
manding a constant flow of products and 
materials from tens of thousands of sepa- 
rate suppliers — has made o comprehen- 
sive, complete source book of suppliers 
and manufacturers a must for the Industry, 
Air Force and Government. AVIATION 
WEEK’S armual BUYERS' GUIDE answers 
this need with an information service of 


year-long usefulness, put directly into the 
hands of more thon 57,000 key aviation 
engineers, management men, design and 
purchasing personnel . . . the men who 
are aviation's real buying influences . . . 
in the industry itself and in Air Force and 
Government buying agencies. No other 
single aviation publication offers such 
wide coverage and solid, long-lasting 
advertising value, 


Aviation Week 

BUYERS’ GUIDE 


ELECTRONIC PANEL METERS 

-4'"tx?4o 


COMMERCIAL 
A.C. V1VM 

g 




• LOW LEVEL MEASURE- 
MENTS-down to lOMV foil 


t ACCURATE-3% or better. 

• TRIO Ruggedized Instru- 
ments meet military test 
equipment specifications, 


CATALOG ABG-SS 



FOR EXTREME SHOCK 
AND VIBRATION 

Hi-G presents a 
complete line of minia- 
ture and sub-miniature 
RELAY COMPONENTS for 



Shown: Reloy Type HG-2SM-R. 
Meeting Requirements Mll-R- 
25018. Measuring 1.5" long, 
.63" diameter. 


Operating on AC or DC this 
versatile unit eliminates rectifi- 
cation of 400 cycle supplies. 





FREQUENCY MODULATED OSCILLATORS 






ACCELEROMETER 




DATA SYSTEMS 





WIANCKO ENGINIERING COMPANY 


255 NORTH HALSTEAD AVENUE 


PASADENA, CALIFORNIA 




FOR INSTRUMENTS AND CONTROL SYSTEMS 

TAILORED TO EXACT REQUIREMENTS 

OF PRESENT AND FUTURE COMMERCIAL AND MILITARY AIRCRAFT- CALL ON 



BENDIX 

BENDIX Aircraft Instrumentation 

Air Dota Computers 

Attitude Gyro Indicolors 

Continental Compasses 

Courseline Computers 

Deod Reclconing Computers 

Directional Gyro Indicators 

Gyro Flux Gate" Compasses 

Mognesyn* Remote Indicating Instruments 

Novigotionol Computers 

OFF-Course Computers 

Polor Polh" Composses 

Speciolized Novigation Devices 

Stable Plotforms 

BENDIX Aircraft Systems 

Automatic Flight Controls 
Automatic Cruise Controls 
Automatic Landing Approach Controls 

Stobility Augmentation Devices 
Surface Power Controls 
Throttle Servo Controls 
Thrust Controls 
Flight Directors 
Missile Control Systems 
Pilotless Aircraft Guidance Systems 


Eclipse-Pioiiecr Division, Bcndix Aviation Cor- 
poration, is the nation's foremost developer and 
manufacturer of these instruments and systems. 
As aviation’s needs grow constantly more complex 
and critical, it will pay you more than ever to 
take advantage of our broad experience and un- 
matched research .and production facilities. 



Let“By Bendix" be yotir 

guide to “Buy Bejidix" 


Eclipse-Pioneer Division 

TETEXeORO, N.J. 
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FOR PRECISION COMPONENTS 

FOR SERVO MECHANISM AND COMPUTING EQUIPMENT-TRY THE 


BENDIX COMPONENTS ^^SUPERMARKET" 


BENDIX 400.cycle Synchros 

fFrome sizesi $, 10, II, 15, 22) 

Control Transformers— high impedance, 
low impedance ond special purpose 
Differentials— synchronous and servoed 
systems 

Resolvers— high impedonce, low imped- 

Transmitters— 1, 4 ond 20 power 

BENDIX 60-cycle Synchros 

IFrome sizes: ), 3, 5, 6, II, 75, IS, 
23, 31, 37) 

Control Differentiol Transmitters 
Control Transformers 
Control Transmitters 

Torque Differentiol Receivers 
Torque Differential Transmitters 

Torque Transmitters 

BENDIX Gyres 

Bonlom Rote Gyro Transmitters 

Free Gyros 
Roll Gyro Transmitters 
Stable Platforms 
Vertical Gyro Tronsmitters 

BENDIX Motors, Generators ond 
Motor Generators 

ICorrosion-resistont; high temperature; 
Frame sizes.- 8, 10, II, 15, 78, 23) 
Gear Head Motors 
Integral Gear Heads 
Low-lnertio Servo Motors 


Precision Induction Tachometer 
Generators 
Rote Generators 

BENDIX Packaged Components 

Custom pockaging of such typical devices 

Azimuth Counters 
Com Compensators 
Clutched Autosyn" Synchros 
Coded Commutotors (shaft posilion-to- 
dlgilol converter) 

Dual-Speed Synchros 

Externol Slip-Ring Autosyn Synchros 

Follow-Up Mechonisms 

Miniature DiFferentiol Geor Assemblies 

Servo Assemblies 




“By Bendix" be your guide to “Buy Bendix" 


Eclipse-Pioneer Division 

TETERBORO. N.J. 
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DAVIES magnelic tapW equipment 
for instrumentation 


AiRBORNE RECORDERS 




Data recorders for all airborne, mobile, and olher applications subject to etttreme 
environmental conditions; will record under vibration, shock, temperature ex- 
tremos, and high altitude; operate from 2S v. DC and/or 115 volts 400 eps. 
Self-contained units incorporating tape transport and all electronic circuitry in- 
,j: elude miniature 7" cube unit (left), with six channels, and 10' a " reel recorder 

■' with 14 channel capacity. Four models of tape transports with capacities rang- 
ing from 450 ft. to 3600 ft. (I mil base tape), with associated power supplies 
and electronic housings provide complete flexibility in solving any problem. 
Plug-in electronic units for direct recording. FM carrier. PWM, or digital pulse, 
Tape speeds '/i ' to 60" per sec. Provision for Davies perfected wow and flutter 
compensation in all units. Bulletin 2600. 


UABORATORV RECORDERS AND REPRODUCERS 

Recording and reproduction by any icchniuuc--Llirc^i, FM, PWM, digital. 
Davies perfected wow and flulicr compensaiton, together with chopper-stabilized 
amplifier-oscillators and high-siabiiity discriminators, provide unprecedented 
accuracy in FM carrier recording; proper system design almost eliminates "drop- 
oiils" in FM. PW.M, and digital recording. Muhispeed tape transports, with 6 
or more speeds selected by front panel switch, automatic rewind and rcslarl— 
electronic equipment automatically controlled by tape speed switch — remote 
control speed changing— these and other improvements are paving the way to 
automatic data handling. Standard tape speeds from 0.1 to 60 inches/sec. 
Unitized assemblies and plug-in components for maximum flexibility. Standard 

systems available eompicicly assembled and wired in standard rel.iy racks 

specially designed systems to your order. Bulletin 2700. 


AUTOMATIC WAVE ANALYZER 

Heterodyne type analyzer provides completely automatic fourier analysis (ampli- 
tude versus frequency) of vibration, seismic, power line, transient, noise, shock, 
and similar data. When necessary, an amplitude versus time plot for a given 
frequency can be obtained. Suited for operation from any source supplying a 
repetitive signal, such as a magnetic tape loop. Frequency range 3 to 20(>0 cps, 
variable bandwidth '/S to 45 cps, amplitude accuracy ±5% of reading on loga- 
rithmic scale, frequency accuracy '/i % of reading, output voltage range 60 db, 
input impedance 2'/S megohms. Analysis recorded, and up to 14 inputs can be 
handled and selected automatically. Bulletin 9100, 


STANDARD HEADS 



Precision muiti-lraek instrumentation heads, devel- 
oped to meet the rigid standards set for our equip- 
ment. Precise gap alignment (total scatter 0.2 mil 
per inch of tape width), maximum shielding for 
minimum cross-talk, completely encapsulated In 
thermosetting resin. Caps from 'A mil lo 2.5 mil. 
Table shows standard series, including inductance 
and resistance for 14 mil gap — lower inductances 
available in all except 2000 series. Special designs 
can be furnished. Bulletin 3300 gives complete 
details. 



LABOR AT O R I E S 


J C O R P O R AT E D 
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ELECTRONIC SPECIALTY'S NEW PLANT 

COMPLETE WITH THE NEWEST MOST MODERN 
PATTERN MEASUREMENT RANGE 
AND TEST FACILITIES 

Electronic Specialty is a completely integrated research-design 
and production facility specializing in; 


RF SYSTEMS AND COMPONENTS 

Antennas and Antenna Systems 
Impedance Matching Networks 
RF Filters 

Multiplexing Networks 
Servo-Tuned Filters 
RF Switching and Paralleling 
Automatic RF Sensing and 
Servo-Tuning Devices 


AVIONICS SYSTEMS AND COMPONENTS 

Static Warning and Navigation Light 
Flashers 

Under and Over Voltage Sensors 
Under and Over Frequency Sensors 
High Temperature Time Delay Relays 
Subminiature Relays 
Camera, Gun, Armament Controls 
Special Test Equipment 


ELECTRONIC SPECIALTY COMPANY 

5121 San Fernando Road, Los Angeles 39, California CHapman 5-3771 
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breaks through to higher 
ratings in: 

Magnetic Amplifiers^ 
Precisian Transformers/ 
and Saturable Reactors. 


Celce developments on these com- 
ponents include precision high tm- 
perature windings and impregnation 
to permit higher operating tempera- 
tures, with reduced s=-* — ’ 
with high reliability. 


: and weight. 


Units are available hermetically sealed 
or encapsulated, with epoxy resins or 
silicone rubber. For the maxunum 
performance with difficult space re- 
quirements, Cetco specialized experi- 
ence can prove invaluable in the de- 
velopment of yoiu new high reliability 
components. 

Send us your sptcificaiions, or call 
RAmsey 9-1123 . . . today . . . for engi- 
neering considtation on your crid'csf 
applications. 




Your plant is only hours owoy by the Celco Air Fleet 


aPPARATDS SALES DIV., CENERAL ELECTRIC CC 
1 Ri-rr Re., SdnAKlpQr 5 , N SEE ADV, S 



ECLIPSE-PIONEER 


Transmitters, Wafer Pressure 


Am^flcAn Uicnir. s Uetits Ine., Sfilemlll., Pi. 
APPARATUS SALES DIV., CENERAL ELECTRIC CO., 
I Rirtr Rd. Sche«ecl«ly S. N v SEE ADV. 61, 







Tubes, Receiving 
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Tubes, Transmitting 



SPERRV 6VR0SC0PE CO., OlV.. SPERRY RAND 
CORP., Wlrou a LAkrrille Rds., Greal Nrck, N. V. 



TUBE SALES, GENERAL ELECTRIC CO., »lll 




10 Oudy Ave., Nicknllle, 




YARDNEY SILVERCEL 


In rockets, guided missiles and jet oircraft . . . wherever weight, 
space and severe current drains ore critically important, YARDNEY 
SILVERCELS solve the power problem. Six times lighter and five 
limes smaller than conventional batteries of equal capacity, the 
SILVERCEL features tow Internol resistance, flat voJiage character- 
istics, high shock ond vibration resistance, minimum spilloge ond 
leakage hazards and wide operating temperature range. 



Write TODAY for roehnieal litorolvro describing physical ond 
electricol chorocferislics of the 
compile 5UVERCE1 fine, j 
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AIRCRAFT TRANSDUCERS 


^ PRESSURI OPERATED POTENTIOMETERS 
Oulpulf: Linear and nonlinear functions of 
applied pressure. 

R«>iitanceii 100 to SO.OOO ohms. 

Renpei: 0-5 (O 0-5000 psi. 

Typer; Absolute and differential. 

VIbiollon Ambient; 0 to 55 cps, 0 to 500 Cps, 
and severe vibration 25g to 2000 cps. 
Conriructipn; Hermetically sealed. 


^ ULTRA-SENSITIVE PRESSURE SYSTEM 
Ouipu';50 volts at full scale. 

Renge; psi, differential. 

Resolution; I X I0*bpsid. 

Zero siobillty: Better than 1 x 10‘E psid. 

Write for Evifetirt EPMS 


^ RESISTANCE ERIBSE PRESSURE PICKUPS 
SeniiiiYity-.S mv/v at full scale. 

Ronges; O-IO to 0-1500 psi, 

Typei; Absolute and differential. 

Construction; Hermetically sealed. 

Write for Ivlfetln No. 7 


« RATE OF CLIMB 

Oulpuii; S volt signal and/or dial indicator. 
Ronget =25,000 fl./min. 

Time consionii 0.2 sec. at sea level to 2 sec, at 
50,000 ft. 


^ RESISTANCE THERMOMETERS 
Reiisloncu: 5 to 500 ohms at 32 ^F, 

Moierioli: Platinum or nickel. 

Ronge: “350 to 'I■2DOO'’F. 

Types; Liquid, surface, gas. 

Chorocieriiiics; Corrosion proof, severe vibra- 
tion ambient, fast speed of response. 

Write fpr Rerisfonce TAermumefers Evlietin 


"For Tronsdweers See Trons-Sonics" 

"^nxi4iA,-Bonic4.f 9itc. 

P.O. BOX 328 • LEXINGTON • MASSACHUSETTS 




TU3E SALES. GENERAL ELECTRIC CO., AOel Cimp- 



Tunlng Units, Antenna 

DEFENSE PRODUCTS CROUP, AMERICAN MACHINE 
a FOUNDRY CO., 1101 North Roiel St.. Alisen- 

THE HALUCRAFTERS CD.. AlOI <Wesl FIIUi Ave., 



VHF/ADF Equipment 
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VHF Omnirange 




Voltmeters 



GET 


R.C.Allen 


pros/er* 




RATE GYROS 



Tlie R. C. .Allen dain|jetl rate 
gyro is the- vesult of roiirteen 
years proven-in-lliglu preci- 
sion instruineiu experience. 

Now in full production in a 
new pressnri/ed, aii-coiidi- 
liiiried plant, the R. C. ,\lleii 
clam|ied rate gyro iias a uiilc 
range of applications. The 
unit is small, efficient and hcnneiically-sealed. .Meets eiiviranmciilal 
conditions specified in M1L-E-5272A. Requires no heater for 
damping from .2 to 500 times critical, with temperature rom|iensa- 
tion from -55*C to -f80*C. We will design a prototype for your 
requirements ami send on consignment lor your tsaltiation. 


Turn and Bank 
INDICATORS 

Get quality control to the most rigid 
standards with the R. C. -Allen Turn 
and BnnlL Indicator, yet at trenien- 
doti.s savings in equipment costs. -A 
stanilaid model lor all applications is 
available anti now in use in thousands of civil and military air- 
iraft. Mumifaaured to government specifications, .MIL-1-7805 ami 
C.\.\ T.SO C8a. Xo special jirovision neressary for installation. 12V 
DC or 28 V DC with dial marking combinations to your specifications. 



AUfn prrri.trOTt 

Liylie lJ‘‘bf 


INSTRUMENT DIVISION 

R.C.AUen Business Machines.Inc. 


67d Front Avenue, N.W., Grand Rapids, Michigon 
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Available wilh *6 sludj in 1-20 cireoils, with *8 Of >10 *t«ds in 
1-16 circuit*, —and wilh '/c Vn ' Of % " »'ud* In 1-8 circuits. 


Con be supplied in various moldina compound* (commercial or 
MIL speciticalion) ond with various type* of hardworo, base 
cut*, insulating slrips and bus strips to meet your requirements. 
Quotation requests Invited. Send for Bulletin AW-10 




Waveguides 

ASmllu»c«, Inc, Uirlne 51- Farrnln*4al«. K. 1. 
Bsnim Cllr, N. V, 

Airvsn, lix- 1011 Wat ElizsMU Avr- Linden, 
CMnullay-Eleclronlts, Inc., Slllaple Airport. Otniee, 


Rapids, Inns. SEE ADV, 0*102, C*102 
Cn-OpersUw InduttrlM, Inc., Cnesler, N. J. 



Clrcin Ntjmbnr 104 on 8nadcr*S«rvics Card 
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Wiring Devices 



PACIFIC AUTOMATION PRODUCTS, INC., lOOn Alr- 
Slendale 1, Celll. SEE ADV. C-104 
PlBva Erw. Co., 112 E. AUi St., Ploua, Onio 

StrotnOere Cerltaii, 100 Carlaon Rd., Rocr«sler 0, 


TENSOLITE INSULATED WIRE CO., INC., me Main 





DC-AC 

CHOPPERS 

Per 60 Cycle Use 
There are twency-cwo dif- 
ferent types, both single 
and double pole, built to 
rigid commercial specifi- 
cations with the empha- 
sis on long life, low noise 
level, and extreme reli- 
ability. Please write for 
Catalog 370. 


For 0-500 Cycle Use 

Ail the usual military specifica- 
tions are met with liberal factors 
of safety. Before any Chopper is 
shipped, it is tested twice over 
the range of ~65”C -|-85°C to 
give double proof of stamina. 
Each production lot sample life 
tested. Please write for Catalog 
280. 


ULTRA HIGH SPEED RELAYS 

Operating time 200 microseconds. 
Mount in any position. Will co 
the range of — 65®C -l-85‘’C and 
factory sealed. Please write 
Catalog 337. 


RESONANT RELAYS ^ 

Permit remote control by radio 
or carrier current through fre- 
quency discrimination. Relays 
opCTate only when energized at 
rating and reject all other fre- 
quencies. Eleven types are offered 
in the range of 153-442 cycles. 
Please write for Catalog 335. 


STEVENS-ARNOLD 

INCORPORATED 

22 ElKINS STREET. SOUTH BOSTON 27, MASS. 
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TIMING AND GDNTROL DEVICES BY THE A. W. NAYODN COMPANY ARE RECOGNIZED AS THE MOST DEPENDABLE PERFORMERS IN THE FIELD. 


RELAY 

WITH SEPARATEIT SEALED 
CONTACT CHAMIER 


400 CYCLE MOTORS 


Rsvftnlbta — LighI w*i9hf (6 
aiincfi{. IISysKt ± 10%: 5S mll- 
li«mpi. Torque: 0.025 oi.'n el 3000 

Writ! for Bullitb AWH^MO Voa! 



AAINIATURE HERMETICALLY 
SEALED TIMERS 



PROPORTIONAL DELAYED RESET 
TIME DELAY RELAY 


ProvIJoi 0 coritrollod roiof rilo. 
Dosignod to moot ipociol aopli. 
cations. Harmatically soalao or 
ancloiod in dust eovar. Moots 
military raquiramants. Wrfta for 
Bullatin AWH TD 402. 



FOR FULL PARTICULARS ON COMPLETE 
LINE OF THE A. W. HAYDON COMPANY'S 
ELECTRO MECHANICAL DEVICES. WRITE FOR 
CATALOG Dopt. AWBG. 


GOVERNED DC MOTORS 



SPECIAL TIME DELAY RELAY 



STOP CLOCKS 



"'writa Vo! *'BulUKrI 

AWH ET 700. 



AoW^tSAYDON 


“Company 

222 NORTH RIM STREET 
WATERBURY 20, CONNECTICUT 
Dasijn ond Manolgcluti >1 Elattro-Mlilionllol tlBlng Dtiitti 


Circle Number lOd on Reodar.Sarvico Cord 
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Electro-Snap Switches Gan Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 

Just choose the Electro-Snap Basic Switch that meets your elec- 
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of Stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination "won't fill 
the bill." 


Swtte^/Ut^ 



brief 





DOUBLE-POLE 
SIMULTANEOUS ACTION 
TYPE D-8 



ELECTRO-SNAP SWITCH & MfG 
MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES 


Support Items Vital to Development 


By George L. Clirislian 


The soundness and reliability of aircraft equipment and systems— hydraulic 
and pneumatic, electrical and cartridge-actuated— must be of the same high 
order of integrity as the basic airframe or engine in today's supersonic fighters 
and mniti-million-dollai bombers. 

Failure of this equipment, or one of several portions of the systems they 
power, can be catastrophic. The nipture of a simple hydraulic fitting can 
have the same disastrous results as the crumbling of a wing's main spar or 
the disintegration of the powcrplant. 

As an engineer for one of the country's largest equipment manufacturers 
pul it, "a statistical approach to the design of equipment is no longer toler- 
able when dealing in human life and in weapons systems which are as com- 
plex and costly as those flying today and those which will fly tomorrow.” 


For instance, missiles worth scscral 
hundreds of tliousands of dollars, ca- 
pable of searching out the most elu- 
sive, high-flying bomber, or pinpointing 
targets a thousand or more miles be- 
hind enemy lines with nuclear war- 
heads, will be totally impotent with- 
out all the paraphetnalia incident to 
their correct launching. This is made 
up of a vast array of men and ma- 
chines. Included in a missile's retinue 
ate vehicles to transport the missile, its 
fuel (which is often highly dangerous), 
its launching gear, control devices, 
and highly trained sers’icing and op- 
erating personnel to the desired launch- 
ing site. 

Chain of Support 

Once established at the litunching 
site, all the support equipment must 
function efflcicnlly to allow tlic senic- 
ing personnel to gisc it a thorough 
chet£-out. fuel it, and position it. Then 
the launching crew will take over, fire 
the missile and perhaps guide it part 
or all the war to target. If a single link 
in tlris long mid complicated chain 
of support equipment and specialized 
personnel f,iils. the missile’s mission 
most probably aborts. 

Therefore, the prime contractor for 
a weapon system finds himself em- 
broiled in much more than merely de- 
signing and manufacturing a highly 
complex airframe. 

He has to produce— or at least be 
responsible for— all the support equip- 
ment and train the personnel to such a 
high degree of proficiency that person- 
nel failure is as remote as equipment 
failure. 

The problems which “support equip- 
ment" must soh-c are highlighted bv 
this dilemma; How do you tram a man 
to launch a missile as lethal, complex, 
and costly as. say. the ICBM? Be- 


cause of the cost and range of the 
missile, test launchings arc impracti- 
cal. So some sort of trainer or ■■imu- 
lator must be devised- The machine 
must be so faithful in its reproduction 
of all the circumstances and esents 
which take place in the period of 
checking, pre-1auncliing and launching 
the ICBM that a man's transfer of 
thought and action from simulator to 
the real thing will be unhesitating and 
accurate to the minutest detail. He 
must be completely conversant with all 
panic-button details. 

Nor arc weapon systems |«oblcms 
isolated to guided missiles. The very 
same lieadachcs exist, varying only In 
degree, in all weapon systems, includ- 
ing tliose which arc n\an carrying, such 
as the fighters, interceptors and bomb- 
ers of todiiy and tomorrow. 

Here are examples of how simple 
ssstem failures can destroy a multi- 
million dollar aircraft; 

• Hydraulic system failure can paralyze 
a plane's hydraulically-powered flight 
control system, making it impossible for 
the pilot to fly his ship. 

• Pneumatic failure on such planes as 
the B-52, F-102 or F-105. where all or 
|wrt of the accessory systems, such as 
liydraulic and electrical, air-poweted, 
can be as disastrous as failure of the 
primary- structure. 

• Electrical malfunctions may quickly 
start fatal fires. 

• Cartridge actuated devices, if they 
fail to eject a pilot or jettison certain 
stores, can cause destruction of pilot 
and plane. 

Because this essential character has 
been bestowed on accessory equipment 
and systems, new design criteria and 
techniques har e had to be es olved, and 
new emergency power sources conceis'ed 
to make the systems function in case 


of equipment failure, .\mong the latter 
arc the pnp-out type of ait-drivcu liy- 
draulic pump and/or generator wliitli 
the pilot can snap into the slip stream 
to supplv the s'ital hydraulic or electri- 
cal power which is necessary to enable 
liini to flv the plane and make a safe 
landing. 

The David & Goliath relationship be- 
tween accessory and weapon systems is 
underlined by the first fatal B-s2 crash 
last Feb. 23. The giant jet was knocked 
out of the sky by a tiny turbine wheel 
disintegrating, parts of which blasted 
through one of the plane's fuel tanks. 
(The turbine was powered by the B-52's 
low-pressure pneumatic system and 
dros'e one of the electrical system's 
manv alternators). 

Tlic high degree of reliability re- 
quired of ancillarv equipment used on 
today's fighting planes and tomorrow’s 
commercial jets has imposed additional 
demands on equipment manufacturers 
in the form of protective devices for 
svstem power sources. 

In hvdraulic systems, for instance, 
pump efficiencies had to be improsed 
to make the units small and light 
enough to squeeze into modern jet 
fighters. 

Tins led to pump parts being made 
to extranely clo.se tolerances— some are 
lapped to tolerances of nne-half mil- 
lionth of an inch. 

As a result, the hs-draulic fluid has 
to be kept free of dirt, chips ,ind other 
foreign matter. To strain the fluid of 
all contaminants dossn to 10 microns, 
new filters had to he doised which 
would do the job. yet not impose un- 
due pressure drops on the system. This 
nas accomplished h\' a snriety of 
porous or finely woven metal filters. 

Weopon Systems 

M'ith tlie implementation of the 
weapon systems in the Air Force, came 
a whole family of support items for 
the weapon system, not as closely re- 
lated as ancillary equipment and sys- 
tems. but equally important to the 
weapon completing its mission success- 
fully. 

The entire weapon system concept, 
including sometimes dozens of sup- 
|)ort items, has assumed such a degree 
of importance that the airframe itself— 
whether airplane or missile— slides into 
a position or secondary importance com- 
pared to the overall weapon system. 

D-3 
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NOW! 


SELL 

PILOTS 



With an 

advertisement in 
AVIATION WEEK'S 
25th Annual 


AIRPORT and BUSINESS FLYING DIRECTORY 
PUBLISHING DATE; June, 1957 

EXECUTIVE PILOTS 

BUSINESSMEN PILOTS 

PLEASURE PILOTS 

FIXED BASE OPERATORS 


■ . ■ according to latest reader reseorch, depend on the 
Directory as a valuable tool In their doily flying operations. 
During prefiight planning or en route reference, in the 
aircraft or on the ground your selling messoge will be 


there to make impression after impression when your 
prospects are most receptive . . . 
when they are planning 

when they are flying 


RESERVE YOUR SPACE TODAY AND ASSURE 
YOUR PLACE IN THE BOOK THE PILOTS USE 
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flW ARE YORK CflMMlIYlCATIflNS ? 

Do tlie booklets, pamphlets, and manuab you use really work for you? 
Are these vita! publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employee tnanual, and public relations piece that you produce. 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 
remember . . . 

CniMUNICATION IS OUR RRSIAIESS 

For a gorxl many decades McGraw-Hill has stood for complete coverage 
in the business liiernturc field. Now the McGraw-Hill Technical Writing 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illtisiraiing, and printing service for the custom 
production of; instruction manuals, product bulletins, training aids, 

INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GUIDES and Other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifications. Save time, save money 
. . . and make your communications work! Let our staff be your staff Cor 
technical and business publications. 

McGraw-Hill Book Co. lECHMCAl WRITING GERVICE 


tilable through ad agencies. 



In every major development project 

using liquid propellants, such as long 

range rockets, satellite launching vehicles, 

high performance aircraft — Pottermeters are 

used for precise flow control- Potter flow meters 

are accurate and reliable even under extreme 

conditions of temperature, pressure, vibration and shock. 


Potter, pioneers in precision flow control, may be able to 
assist you in your flow metering or flo*' control problems. 


toT Bulletin S- 


inquiry or 


FROM FACTORY TO FLIGHT.,. 




MANUFACTURING 


SINCLAIR CUTTING OILS AND COOLANTS 

TRUKUT»-Walcr-soluhlc culling and grinding oil. 
TRUKUT EP-Two soluble culling oils for heavy duly cul- 
ling and grinding. 

ORDNANCE - (Numbered) - heavy duty, active sulphur, 


AUTOKUT*' - Sulphuriacd-fat compounded culling oils 

WllKUT»-Sulphuriaed-fal compounded culling oils wiih 
exlra non-corrosive features. 


MAROUENCHOL - 


SINCLAIR HYDRAULIC AND MACHINE OILS 


OURO-High viscosity index oils containing rust, 
lion and foam inhibitors. 

RUBIIENE* -High viscosity index oils where supei 
COMMANDER'-General purpose, straight miner 


oxida- 



SINCLAIR GEAR OILS 

PENNANT® EP- High viscosity index, lead naplhcnatc 
type oils, for heavy and shock loads. 

OPALINE® MULTI-PURPOSE GEAR LUBRICANT-Exlrcmc 
pressure lubricants for hypoid and other gearing. 

SINCLAIR SPINDLE AND LIGHT MACHINE OILS 

CADET' - Low viscosity, siraight mineral oils. 

LILY WHITE -Light coior, low viscosity mineral oils; 
also available with additives to provide extra protection 


SINCLAIR GREASES 

LITHOLINE® INDUSTRIAL EP GREASES - Special lithium 
soap greases with an extreme pressure additive: for multi- 
purpose industrial use. 

DUROLUBE GREASES- Premium quality extra long life 
greases for electric molor.s or sealed bearings. 

BEARING GREASES AF-Sodium<alcium .soap greases of 
anti-friction bearing qualily. 

OPALINE PRESSURE SYSTEM GREASES - Calcium soap 

HTHOLINE MULTI-PURPOSE GREASE-A special lithium 
soap grease for multi-purpose use. 



AIRBORNE 



SINCLAIR AIRCRAFT ENGINE OILS 

AIRCRAFT 100 STAR OIL (Made especially for American 

AIRCRAFT 120H OIL (Made especially for Eastern Air 


AIRCRAFT OILS, Grades 65. 80. lOU. 120-Quality piston 
engine lubricants refined to meet the exacting require- 
ments of aviation. Available in quart cans. 

AIRCRAFT TURBO S OIL - An approved lubricant for 
turbo-prop and turbo-jet engines. 


SINCLAIR AIRCRAFT GREASES 

BEARING GREASE AF No. 2 EP-High quality, extreme 
pressure grease for anti-friction bearings. 

BEARING GREASE AFG No. 2 - An anli-fricllon bearing 

HIGH TEMPERATURE GREASE - An anii-frieiion bearing 
grease .specilically developed for continuous high tempera- 

MICA LUBRICANT AA - An anii-scizc spark plug Ihrcad 


SINCLAIR REPINING COMPANY 
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Sinclair serves the Aviation Industry 
with Top Quality Petroleum Products 


.GROUND EQUIPMENT 




Listed here are but a few of the many service-proved products that 
Sinclair supplies in quantity to the Aviation Industry. Their superiority has 
been sustained in over 35 years of constant application to aviation needs . . 
in manufacturing, and in ground and aircraft equipment maintenance. For 
further information on any specific product, contact your local Sinclair 
Representative, or write Sinclair Refining Company, Aviation Sales, 

600 Fifth Avenue, New York 20, N. Y. 


600 Fifth Avenue, New York 20, New York 
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your best source of ;< ’ ■' 

STAINLESS STEEL BELLOWS 

and 

DUCTING COMPONENTS 

...AKROWHEAP 








FIRST 


YESTERDAY — Many of tfie most important tectinical 
improvements in aircraft electrical Karness systems were 
originated by Burndy engineers working closely with the 
aircraft Industry. 


TODAY -Burndy terminals, current limiters and disconnect 
panels are specified for use in nearly every modern air- 
craft, military and commercial. 


TOMO R ROW— Products now under development at Burndy 
will help make future planes still faster, lighter, safer. 


BURNDY-"- 

NORWALK, CONNECT. FACTonrES: New Yorl. Caltlornia, Toronto TORONTO, CANADA 

Era-ORT; Pl.ilips Export Corpora.ior. S3-SS 
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fasteners for the 
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FLIGHT’S CRITICAL 
FRACTION-OF-A-SECOND 

Monitored perfectly by MYCALEX® TM55 switches with 
SUPRAMICA® 555 ceramoplastic commutation plates 


At 10 feet of 100,000 feet, test teams rely upon telemetering 
for flight performonce date. When signals foil 


Perfect commutation of these microsecond signals is an 
importoni job of MYCALEX®TM55 switches, whose specially 
engineered design is setting new sfondords of 
dependable, low-noise-level performonce — less than 
lillivolt peak-to-peak under most conditions. 

Their extreme durability (more than 5,000 hrs. 
continuous operotion at 600 rpm) 

significantly reduces down time. 


Individuolly designed to your 
specificotions. Write to Dept. .<48 
for complete information. 



MANUFACTURING COMPANY 

A division ef PHEOLl MANUFACTURING COMPANY 
8463 Higuera St, Culver City, California 


when the heat’s on 


specify MOi-SHM 


...for prompt deliveries 
... for reliable quality 
...for engineering service 


SUPER ALLOY FASTENERS 
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THE SHAPE OF THINGS... 


To lighten the load and lower the cost, Firestone developed the rerolutionar/ drape-type fuel tank 
assembly, using collapsible cells of 2-ply nylon fabric impregnated with Buna N rubber. Seven years 
of success in pace-setting aircraft confirm the superiority of this forward-looking drape design. 

But the challenge never ends. Currently, Firestone designers are developing fuel cells that will withstand 
the tremendous extremes of temperature encountered by today's far-advanced aircraft. 

For the shape of better things to come... we invite you to Look to the Future with Firestone. 


'Firestone 


TIRE ft RUBBER COMPANY 

AIRCRAFT DIVISION... LOS ANGELES 54, CALIFORNIA 
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AVIATION 
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MAKE NO MISTAKE . . . Aviation's biggest 
news today consists of the latest scientific 
ond engineering developments which moke 
possible tomorrow's aircroft. The prime 
source for this vital information is AVIATION 
WEEK . . . preferred by oviotion’s engineer- 
ing-management men because . . . 

Working to fulfill their “need to know" are 
23 full-time editors — graduate engineers 
and aviation specialists. Possessing the tech- 
nical knowledge and industry experience 
needed, they ferret out, onalyze and report 
in detoil aviation’s significant technical de- 
velopments when they hoppen. 

Competitive odvontage in this fast-paced in- 


dustry depends on when the latest is learned. 
AVIATION week’s fastest publishing sched- 
ule in the industry guarantees its readers this 
advantage. 

AVIATION WEEK'S high-interest engineer- 
ing-monagement readership (Contocf your 
local AVIATION WEEK representotive who 
would like very much to expand on this point) 
has led to overwhelming advertiser accept- 
ance . . . AVIATION WEEK carried 4,298 
poges of odvertising in 1955, more than the 
combined total of the three next highest 
ranking aviation business publications and 
another record is already in the making for 
1956. 

yWlATION 


BUY AVIATION'S I.ARGEST ENGINEERING-MANAGEMENT AUDIENCE. BUY 


WEEK 


<]]!) @ ! 


^ia/ accessories 
for Ae fastest fighters 



AFTERBURNER ACTUATORS - the Lockheed 
F-IOd/l Siartighier. world's fasiesl fifhlcr plane, has four 

irol of iu J79 engine. Designed for exlremely high icmpera- 
co-ordinalc iti perfcci unison, providing inslanl. posilivc 


control of the aflerhiirner nozzles. This patented feature of 
mechanical synchronization provides precision positioning by 
incorporating flexible shafting within the hydraulic tubing to 
co-ordinate the linear travel of the actuator pistons. Another 

from closing rompletcly in the event of hydraulic failure. 
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RAM AIR-DRIVEN GENERATORS-i»i the 
Douglas A4D Skyhawk — Aeroproducts emergency air-driven 
generator is first production application of ram air-driven 
equipment. Suspended beneath the fuselage, this lightweight 
unit (22 ibs.) gets up to speed in less than 1 'lOth second and 
develops 1.7 KVA @12,000 R.P.M. to operate radio, lights, 
instruments, trim tab and elevators. It has successfully 


performed in emergencies and has been dropped out many 
times on flight test.s. Using a simple blade pitch changing 
mechanism, the unit governs its output frequency within 
plus 10% and minus 5% over a very wide range of airspeed, 
altitude and load conditions. This unit also has application 
in tow targets to generate power for scoring mechanisms. 



AIR-DRIVEN HYDRAULIC PUMP-;Ae JVorrA 
American F-IOOD Super Sahre is equipped with an Acro- 
products air-driven hydraulic pump which produces suflicient 
hydraulic pressure for flight controls in case of either engine 


or hydraulic failure. This lightweight mm air pump is mounted 
back of the cockpit, where air from engine air inlet ducts 
can be directed by the pilot to drive the turbine-pump in 
emergencies. 


Precision is the keynote of our work at Aeroproducts. 
Turbo-propellers and other essential aircraft components 
are produced by engineers experienced in designing equip- 
ment to meet specific requirements of our customers. 
Aeroproducts linear actuators — proved in a wide variety 
of uses— offer many exclusive advantages; low weight with 
high strength, precision posilioning. self-locking, high- 
temperature operation, compactness and reliability. New 
rotary actuators provide high torque-carrying capacity 
with near-zero backlash for control surfaces of missiles. 
Any combination of systems— hydraulic, pneumatic, elec- 
trical or manual— can serve as the primary power source. 
And these actuators can be synchronized both hydrauli- 
cally and mechanically to provide co-ordinated control 
of related movements. 


Let Aeroproducts-wiih its broad engineering background 
—work with you on designs for your aclualors as well as 
ram air-driven generators and hydraulic pumps for any 
application. Write us on your company letterhead for out 
newest brochure, "Actuators for Aircraft.” 

OTHER AEROPRODUCTS ACTUATORS IndudBi 

Alrplonct and Mi»»ilas 

• londing Gaerr • ftaps • Spoilerr • Flight BroVes 




^ estutoi/rt^ ^ Tgeta^. . . LAeAt^rurri^ 

j^er opr o ducts 


iUUSON DIVISION ( 


GENERA! MOTORS • DAYTON, < 




First In developnient 
and manufacture of advanced aircraft 
accessories, Simmonds offers the U. S. 
aviation industry a proved source 
for specialized electronic, hydraulic 
and mechanical components and systems. 


Simmonds precision products 

ELECTRONIC • HYDRAULIC • MECHANICAL 


Lightweight Peeltron Fuei Goge Systems: 
Fuel measurement and fuel management 
systems incorporating latest technological 
improvements are available in the famous 
Pacitron systems. Consistent reliability and 
dynamic progress are typified by the Load 
Limit Control, the Center of Gravity Control 
and the new True Mass Fuel Gaging System. 
Specification of Pacitron in the latest mili- 
tary and commercial aircraft en.phasizes 
Simmonds’ continued leadership in the field, 
Simmonds SU Fuel Injection Systems: 
The only advanced type fuel injection sys- 
tem now in production for medium h.p. 
gasoline engines, the SU System has been 
proven in field tests to give economies up 
to 25%. Eliminates icing problems, and gives 
improved cold starts. 

Precision Push-Pull Controls: Simmonds 
Push-Pull Controls are positive, precise and 
rugged. Capable of heavy loads and accurate 
operation under vibration, continuous cy- 
cling, temperature extremes, etc. Proved in 


millions of miles of service on aircraft en- 
gines. pressurized doors, and specialized 
applications such as temperature actuators 
and afterburner control systems. 

Cowling and Access latches: Heavy duty 
flush fitting aircraft latches for installation 
on cowlings and access panels. Two-piece 
toggle type, available to fit a wide range 
of structural curvatures. Used successfully 
for attachment of plastic radomes and other 
detachable structures. 

liquid Level Sensing Systems: Working 
independently of the fuel gage system, this 
thermistor sensing system indicates accu- 
rately the precise time at which fuel, oil or 
other liquid goes above or below any de- 
signed level. It also automatically stops or 
starts pumps or valves to transfer the liquid 
from one tank to another. Settings at various 
levels are easily accomplished. The system 
is rugged, has no tubes or moving parts, is 
light and compact, simple, dependable. Op- 
erates on military aircraft fuels, oils and a 
wide variety of other liquids. 


Simmonds 

AEROCESSORIES, INC. 

General OfFiees: Tarryfown, New York 

Bianih OHites: Oetroll, Mtehigon • Daylon, Ohio • SI. louts, Missouri • Wosbinglon, D.C. 
Dollas. Teios • Wlibila, Kansos • Glendolo, Cslilotnla • Soslllo, Washington 
Solo Canodion litonsoo: Simmonds Aorocessorios of Conado LTmItod ■ Monireal 
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Circio Kumbor 122 on RoodonSonrioo Card 



Precision Parts by the Yard! 
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tremendous convenience 
of obtaining your i 

precision fasteners A 

v/hen you need them as 
you naad tbam through 
Cooper Shelf 
Service? Let the 
“Industry's Inven- 
tory” save you 
uncertainties, delays 
and production tie-ups.^H 

•Cooper Service is faster on ■ 
Specials, too. May we quote? ’ 


ARE YOU ENJOYING 


now thirty ?nillion 


standards in stock 


service 


for 


faster 


on 


precision fasteners 


MS* 


AN 


NAS 


use 


shelf 


service 


COOPER PRECISION PRODUCTS 

5B2S West Cratury Bealnard, Us kaelts 4S, CilKsnli • ORttM l-3t73 







SPECIFY 

HUDSON 


for Precision Drawn Closures 


Quality Metal Stampings 


All Types of Spot Welding 


Producers of Cases, Covers and Custom | ital Stampings for Electrical, Electronic and Nucleonic Industries 



1944... RESEARCH • 1956. ..MASS PRODUCTION 

For 13 years Aerojet-General has pioneered 
the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 
the high-volume production of infra-red systems for; 

GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 



Electronics engineers . . . physicists . . . Aerojet invites you 

to pinpoint your own targets, "lock on” your own future... 
in the dynamic new field of infra-red. 


Ci«l« 





Xt takes a lot of seals to answer all the sealing problems an aircraft engineer encounters. 

Each problem has its own peculiar service conditions. That's why we offer “the famous Garlock 2,000,” 


two thousand different kinds of packings, gaskets, and seals for every conceivable need 

(The only complete line). 

Knowing when and where to use each of "the Garlock 2,000,” is the sole responsibility of Garlock’s 
125 engineer salesmen. Each has a vast wealth of experience in the use of all sealing materials. 

That's why you save time by consulting your local Garlock man at the start of a project. 

Call him today or write for Catalogs. 



for Prompt Sorrito, conlacl one ol our 30 Sales Offices and Warehouses throughout the United Sfales and Canada. 



0-187 



DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 


HERE’S 


PRECISE POWER 


WHEN AND WHERE YOU WANT IT 


Safe, sure operation of today’s aircraft 
requires precise electric power service 
for starting, maintenance, testing and 
research. Here's where Eseco's 
ndvnncrif developments in aircraft 
support equipment help you. 

Eseco designs and builds many types 
of precise power units — engine 
starters, rectifiers, voltage regulators, 
sensing devices, research units, radar 
control units, and others. Units may 


be single-purpose or combination de- 
vices. designed to meet your specifica- 
tions. Eseco equipment in use through- 
out the world prove their value — 
dependably serving (light lines, pro- 
duction lines and research facilities. 
For more facts, send for Eseco's 
booklet, “Engineering for Specific 
Needs." Eseco Works, Delta-Scar 
Electric Division. H. K. Porter 
Company, Inc., Lockport, Illinois. 
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NOW! 

LOWESTWEIGHT, 
LOWEST PRESSURE 
PRESSURE FUELING 
VALVE BYAPCO 


Accessory Products Corporation's new line of Pres- 
sure Fuel Servicing Adapter Valves with the lowest 
weights and pressure drops yet attained is now 
available, apco Part No. 700500, the basic valve, 
conforms to MS295I9-I. Type A-S, Variable Con- 
figuration Fuel Servicing Valve, and is q.p.l .- 
APPROVED . Its pressure drop is 6.2 PST at 600 GPM 
using fuel MIL-F-5572, grade 115/145, specific 
gravity ,69. Military Standards Type A-2, Type 
A-3, Type A-4 and Type A-6 comprising special 


bodies and apco Part No. 700500 are approxi- 
mately 35% LIGHTER IN WEIGHT than Other equiv- 
alent valves. Yet strength and durability have not 
been sacrificed. Special configurations to meet 
specific installation and application requirements 
provide similar weight and pressure drop savings. 
APCO High Pressure Caps which conform to Mili- 
tary Standards, and Dust Covers, provide still 
further weight advantages— approximately 25% 
LIGHTER than other equivalent caps and covers. 



/ ACCESSORY PRODUCTS 
/ CORPORATION 

> 616 West Whittier Blvd., 
j Whittier, Calif. 

/ Phone: Oxford 3-3747 


Accessory Prodocts Corp., 618 Vf. Wliittier Bl«d., Whiltier, Celil. 
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l-TEMPeRATURE CAPA 


TEMPERATURE 


IT ELEMENTS 


SANSSUCERS 


Advonced New Designs . . . from a dynamic 
source. By skiilfuily combining diversified 
talents, the integroted companies of Gulton 

ing characteristics in every appiication. 


PLEASE SEND INFORMATION ON 

ordN.w'E^h'.'ll.!"NT*"Enpf^^^^ NAME 

cSpo^Iion'ofcoAado, POSITION 

COMPANY 

GULTON INDUSTRIES, INC. street 



B'*!'' [ CHECK ONE: 

a THIS INFORMATION IS FOR FILE PURPOSES 
□ PLjA:. KAVJjy «JS ENT«IVi ^ L, 
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w^Kere licfxiict level is CRITICAL 




FAST • ACCVRATE 
AUTOMATIC DATA 
PROCESSim 


FEATURING INSTANTANEOUS 
QUICK- LOOK RECORDING 



3 

^ RADIATION Inc. 



Elecfronics • Avionics • Instrumentation 


M92 






REDUCE YOUR MACHINING COSTS 


buy CSI Precision Forgings in 

HI6H TEMPERATURE 
ALLOYS and TITANIUM 

C.S.I. precision forging methods greatly reduce the cost of High Temp Alloy and 

Titanium parts in two imponant ways. One— tolerances are so close that machining lims 
Is icduced to a bore minimum, Two— C.S.I. methods drastically cut the amount of high priced 
metals required to produce a batch of forging. 

Canadian Steel Improvement have combined these cost-saving factom with an entirety 

-MU r-pAi-,- r-,. TUo-iiif- DpAiilr r' C I -rT-r -rM-tat— .rnpD«,S 



CANADIAN STEEL IMPROVEMENT LIMITED 

HORNER AND SECOND AVENUES, TORONTO 14, ONTARIO 


Repreeerited in the United States Only by— C. F. RUSSELL COMPANY INC. 

Newington, Connecticut Bay Shore, New York Kansas City, Missouri Los Angeles, California 
Tel: Mohawk 6*4462 Tel: Bay Shore 7-2623 Tel; Baltimore 7S92 Tel: Granite 9-2202 



The Accepted Anti-Skid Braking System 
Standard Equipment on the B-47, B-52, 
B-66, A3D, RF-84F, F-IOOC&D, F-107, 
C-133A, C-130A. Tested on thirty-five 
other types of aircraft. 


All standard sizes, Moving seals are teflon. 
Sealed aeluator protects motor. Explosion 


good reasons -wlasr... 


every fighter, every bomber, 


every transport is 



equipped 



Types include solenoid pilot valves, pneu- 
matically operated hot air valves, motor 
operated butterfly valves. 


HOT AIR VALVES 





Cirde Numbtr 134 an Raader>Se'vie 


Circle Nirmber 135 on Roeder'Serrice Cord 
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highest dependability, 
faster economkai servicing 
of Navy’s Lockheed 
T2V-1 jets! 




D-196 




WANT A BEUER ALUMINUM 
CLEANER FOR USE IN 
SPRAY WASHERS? 


get the 
newest and best 
. . .Wyandotte 
Spray- Altrex! 


HcTp is a mild, safe clcanrr, with heavy-duty action, 
ps|)ccially developed by AVyaiidottc for sprny-wnslung 
aluminum — yet. it cleans most other metals, too. Easy 
to control, it works well in all kimls of water; cleans 
without foaming. 

Wyandotte Spray-Altrex is lOOCf soluble, has long 
life: it produce.s bright, clean surfaces. It has low sur- 
face and iiiterfacial tensions; will not attack aluminum 
when used in a spray washer. 

Spray-Altrex is just one of the many valuable 
products produced by Wyaiidolte for aircraft nianii- 
fneture, modification and niaiiilcnnnce. Olliers in- 
clude; W.L.G.* for magnesium- and .stccl-clcaning; 
1-27G7-C for aluminum brightening; P-1073 for carbon 

ADVANTAGES OF SPRAY-ALTREX: 

normal recommended concentrations. 

• Exceptional detergency for removal of shop dirt, 
fabricating oils in spray woshers. Effectively removes 

• High soil-suspension ability, • Free rinsing. 

• Non-foaming — can be used In high-pressure washers. 

• Outstanding solution life. • 100% soluble. 

• Contains polyphosphates for proper water condition- 
ing ond better detergency. 

• Can be used in hard or soft water. 


removal; Sprazee* for heavy-duty paint removal. 

Our skilled, comiietent sersdee representatives can 
advise you on the best cleaning methods. So, get in 
touch with us today. Fill out and mail coupon for 
com))lcte details, Wyandoite Chemicals Corporation, 
Wyandotte, Michigan. Also Los Nietos, Califomia. 
Offices in principal cities. 
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UNITED STATES RADIUM CORP. 
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Tenney Environmental Test Equipment - - - — 

simulates these and many other climatic conditions. 

The largest engineering sloff in the industry insures odvanced>design, 
performance-proven test chambers to meet the most 
exacting specificotions. 

Special counseling service in custom-made installations or for modifying 
present installations is now available from Tenney Engineering. 

A separate engineering section has been set up to design and construct 
"custom" chambers for difficult or unique services and instaIbKons. 

For more complete information about Tenney products 
and specialized engineering counseling service, write today. 



ENGINEERING, INC. 


DEPT. IL-4 


> ROAD, UNION, N. J. 


Member of Environmental Equipment institute 

ENGINEERS AND MANUFACTURERS OF REFRIGERATION AND ENVIRONMENTAU TEST EQUIPMENT 
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e neme for absolute parachute quality 
a nama for original research and devalopmcnt 
EVER SINCE LESLIE L. IRVIN DEVELOPED AND JUMPED 
WITH THE world's FIRST FREE-FALL PARACHUTE, THE 
COMPANY, UNDER HIS LEADERSHIP EVEN TODAY, HAS 
CONTRIBUTED MUCH OF THE BASIC KNOWLEDGE AND 
DEVELOPMENT, NOT JUST OF PARACHUTES. BUT OF THE 
GENERAL FIELD OF AVIONIC SAFETY SURVIVAL AND RE- 
COVERY AND CONTROL SYSTEMS. 

ADDED NOW TO INTERNATIONAL PRODUCTION FACIL- 
ITIES AND ENGINEERING KNOWHOW OF THE WORLDWIDE 
IRVING ORGANIZATION IS THE FIRM’S NEWEST FACILITY, 
i IRVIN RESEARCH AND DEVELOPMENT CENTER 
/ In GLENDALE, CALIFORNIA. THE ONLY SUCH COMPLETE 
RESEARCH AND DEVELOPMENT, TEST, AND PRODUCTION 
ENGINEERING FACILITY IN THIS IMPORTANT FIELD, THIS 
FACILITY WILL CONTINUE THE IRVIN POSITION OF LEAD- 
/ ERSHIP IN THE INDUSTRY. YOUR INQUIRIES WILL RE- 
/ CEIVE IMMEDIATE ATTENTION. 

/ /4.LL 


INFORUATION, V 


IRVING AIR CHUTE COMPANY, INC- 


CLOTHtNG 



Locks against mofion 
in ANY direction! 


New HUBER DUPLEX-VEE-IOCK* 



New Huber Moiml on U U lOJ LC/ U inauSTFies, mc. 

FUgbieeieardi Comeru 4964 Hillside Ave., Cinclnnoll 33, Ohio 


IMMERSION 

PROOF 

SWITCH 



Exceplionelly compact, fully en- 

actiog switch.^Easily ganged. Sturd^ 
Rat terminals handle up to #18 wire. 
S a. 12S/2S0 vac; 4 a. 30 vdc resistive; 
2Vt e. 30 vdc inductive. 



co&slmctioo conforming to JJ^-S-63. 


mee zu-pagf cafaiog giving detailed 
technical data on the entire Uoiinax 
line. Gel your copy NOW! 


UNIMAX SWI^ 


Circle Number 145 on Reoder5ervIce Cord 
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Gear teefh get in line when he takes a hand 

R. L Thoan, right, axplairts faulty tooth conformation on a minule gear which has been 
enlarged 100 times in this king-sized proiector. Gear speciolisi on the engineering staff 

Thoen mokes geor trains perform with uncanny accuracy. He helps design end buil’d^^tTe 

Next to its men. General Mills is most 
proud of its machines. For it is this 
combination that mass produces gear 
trains with nearly imperceptible back- 
lash, total cumulative error of 0.0002 
inch, angular tolerances within 40 sec- 
onds of arc, positioning accuracy within 
0.01 percent. 

This typical General Mills precision 
production is possible only because men 
like Thoen have improved standard 
tools, created special machines, devised 
ingenious attachments. Some equip- 
ment is operated under strict tempera- 


ture-humidity control. All is backed 
with the finest inspection devices. You 
can use these machines and the men 
that created and operate them to pro- 
duce your precision products. You'U 
profit. A simple request brings more 




MECHAMicAi. DIVISION OF Oencral Mills 

cnEAme /tissA/tcH and development -f- ppecision eng/neepins and ppoduction 



PROBLEM; Design any prod- 
uct requiring a blower — up to 
14 psig. of air (or gas). Do 
not increase size, wei^t or 
cost of product. 

SOLUTION: Only Miehle- 
Dexter Blowers solve this 
problem. Exclusive 3-lobe 
construction provides maxi- 
mum air in minimum size 
blower. Units require little or 
no maintenance. Hundreds of 
appbcations. Now used as 
powerful new jet engine 
starters in mobile ground 
power equipment. Used for 
pneumatic conveying, agita- 
tion, aeration cooling, venti- 
lating, supercharging. For 
more facts, write for new 
Bulletin 255. 


For those tough design jobs where ordinary hook-up end 
thermocouple wires die from the heat, get brittle in cold, 
abrade and corrode . . . Revere SPECIALTY wires stond up. 
Built to MIL and customer specifications, Revere's wide ronge 
includes; 




Important Points To Be Remembered 




AN-Type Steel or Aluminum Shipper Plug$ and Caps 

Designed lo conform to all applicable specifications. 

Gaskets for plugs are ordered separately. These 
closures will seal hand tight on fittings of 37° nose toper. 


AN-Type Cadmium Plated Steel Cops and Plugs 

Cops are designed for units with external threads and plugs are for internal 
threaded service connections. Both conform to oil applicable 
specifications and will seal bond tight on fittings of 37° nose taper. 


AAF-Type Cadmium Plated Steel Seal Caps and Plugs 

These caps and plugs conform to AAF specifications and 


AN-Type Cadmium Plated Steel Boss Plugs 

Gaskets are included but not installed. They are designed for gasket sealed 




bosses and are monufoctured to AN and AAF thread specifications. 



Aluminum Shipper Plugs for ERMETO Fittings 

These are new plugs designed specifically for the increasingly 
popular Ermeto type fittings for aircraft. 


Aluminum Pipe Caps and Plugs 

Caps hove dry-seal threads. Plugs seal with gaskets on, 
flush threaded openings. 



TUBING SEAL CAF> INC. 

BOB WEST SANTA ANITA 
SAN GABRIEL, CALIFORNIA 

438 NEW CENTER BLDG. 

DETROIT 3, MICHIGAN 
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Everyone relies 
on 


The best testimonial to Koehler standards of 
engineering and manufacturing is the fact that 
Koehler products are components of practically 
every modern American airplane. Affiliation 
with The New Britain Machine Company has 
enabled Koehler lo keep pace with this fast- 
growing industry- Your inquiry and prints will 
receive prompt attention, Koehler Aircraft 
Products Company. Dayton, Ohio. 


... for fuel level eenirel valves in inRight refueling 
and fuel transfer applications 
... for filters and strainers in fuel, water and oil 
systems 

... or for drain valves engineered to individual fluid 
or application requirements 


KOEHLER 

Aircraft Products Company 
A subsidiary of The New Britain Machine Company 


Your Attention, Please 

/nsure buying satisfaction on 

Turnbuckles— Pulleys-FiHings, Clevis, Rod 

and Yoke Ends, Bolls, Eye, Self Locking, 

Six Digit Nuts, Screws, Rivets, Washers 
SPECIAL SCREW MACHINE PRODUCTS 
Corbin Hordware Fastenings Keep Industries Produefs Together 



The 

Aviation Week 

.BUYERS’ 
^ GUIDE 


* Circulation 
of this 
issue . . . 

55,000 plus 
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ANY SHAPE . . . 


Elejlro-flex Heat, me. 

send tor free iUusIrared booklet ^ 


ilso Any 
sm»ll or very 
LijfAl 

Flezllle, u 

Tutei. Operate 
flipA 

with Silicone 
Knprtie, 


Use 

reply cards 

TO OET 

MORE INFORMATION 
ABOUT 

Companies, 

Products, 

Services 
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S.S. White Aircraft Accessories have been tested and approved 
for use in practically every major military, commercial 
and private plane. Developed in close collaboration with the 
aircraft industry, they have proved to be the answer to 
many critical weight, space and performance problems. 
ENGINEERING COOPERATION is always available in 
applying any S. S. White product to your needs. There’s 
no obligation and all details will be held in strict confidence. 


S.S. WHITE INDUSTRIAL DIVISION • DEPT- AE • 10 East AOth St., New York IS, N.Y. 
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Nuclear Powerplant Nears Reality 


llic first aithorne reactor dcsdopiiig 
design (lata for tomorrow’s nuclear- 
powerccl airplanes is fl\ing todav in the 
nose of a modified Comair XB-361I. 

Purpose of the low-power reactor is 
to get radiation data, to confirm 
ground-based reactor data and to obtain 
experience in handling and controlling 
.1 reactor in an imcralt. 

Iliis is one of the main facet' of a 
inn| 0 r research and dc\ch)|)nicnt pro- 
gram aimed at getting a nuclear- 
powered airplane into the air by 1060. 
riiat airplane— designated the W S-HsA 
K a bomber with an cspccicd speed 
mcr tlio target of Mach 2. 

Two Programs Under Way 
Two parallel programs are under way 
on the I25A, with a possible third in 
the offing. Cons'air division of General 
Ovnamics Corp. is teamed with Cencral 
I'.lectric Co, on one concept. \ second 
hind of powerplant plus airplane is be- 
ing worked out by I.ockhccd Aircraft 
Corp. and Pratt & Whifiitv Ohision 
of United Aircraft Corp. 

Pinal choice of powerplant and enn- 
figiiration is uncertain. It’s on an “and- 
or” basis; either or both might be 
chosen for follow'ing through to the pro- 
duction model. It is ccrbiin that the 
k\'S-125.'\ program will call for a tnim- 
her rif es|)crimcnhil aircraft, jirolsahly 
,dl identical extcm.ilh-. 

Tlic \\'S-12?.A Ixmibcr svstem is 
closer to rcalitv than is generally real- 
ised. Manv of its sub-svstenis and com- 


ponents have been built and tested in 
the peculiar cin ironmcnt in which thev 
wil! work. 

The list of tangible accomplishments 
is a formidable one. Progress to date in- 

• Tests of rcjsresentatne systems of t\ |>- 
ica! aircraft. Designers now- can find 
out what happens to all parts of a land- 
ing gear, including the tires (they get 
snongyl and the hydraulic fluid. Similar 
(lata is availalile for standard radars and 
•issrKiated systems, lliesc results are 
based on the “go. no-go" philoso|>hv. 

♦ Knowledge of the l)cliavior of conven- 
tional stiuctiual mafeiiais under condi- 
tions of elevated tempcT.itiircs phis ra- 
diation. 

• Useful life data for many coni|X)nents. 
Transistor life, to cite one example, has 
been established quite precisclv. 

♦ Ileal exchanger ssstem tests. Tlie 
first siih-svstein expcTiinciits at s erv high 
temperatures Iwve been ccmchidcd long 
ago. During one of these, a centrifugal 
pump ran at yellow heat while boosting 
molten metal through its spinning in- 
terior. Tlicrc was not even a gas leak. 

Much remains to he done before anv 
of tlicse svstems ciui be considered enm- 
pletciy emderstnod. Most of the data 
has been gathered witli tlic idea of es- 
tablishing limits; cither the unit worked 
or it didn’t. F.itlicr it ssns accepted for 
flic airplane or it svas reicctcd. 

Tlic aircraft industrv is involved with 
several otiicr pluses of tlie mielcor pro- 
gram in this cniinlrs-. To cite one ex- 


ample. North .American Aviation's work 
with reactor studies has won that firm 
a contract for a power reactor, now 
being built in the Santa Susana moun- 
tains behind Los Angeles. 

From this reactor N.AA will produce 
heat power which can be readily con- 
verted to electrical energy to supple- 
ment the posver output of the local syj- 
tem. Although the N.AA reactor is’ a 
very different kind of engine than an 
airborne powetplant, the company 
scientists and engineers should gain 
innch valuable exi^eriencc in fabricating 
and operating this new |)owcrplant. 
Special Reactors 

•Anotlicr facet of the atoniic jewel is 
the work done with materials- Special 
reactors have been built and are in use, 
Mibjeeting a wide sariety of materials 
to tlic txinibardment of the radiation 
pnidiicts from the fission process. 

Tiler are two a.spccts to the pro- 
gram. Ibc first is to determine the 
detrimental efteets on flic structur.il 
materials used to build rcictors. to cn- 
ciisc the fuel, and to liandlc the heat 
transfer niedium. Tlic second is to 
find— sometimes by accident-how to 
strengthen or im]>rovc inatcriiils bs- sub- 
jecting them to atomic radiation. 

Tlie world of the atom is a new one 
that offers enormous potcntiiilitics in 
wca|ions dcsclopmcnt. as .n power 
source and as a means In improve ma- 
terials. These courses, and others vet 
to he disem cred. lie ahead. 
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CBOVSE-Hms 

aviation lighting equipment 

Whinc-ver pilots fly, for over n quarter of a century they ha\’c 
dcpenclecl on Cmuse-flinds aviation lighting and weather equipment 
to guide them safeh’. Croiise-Hinds has grown up in partnership with 
the aviation imliistry — anticipating its demands for better ami more 



VSE-HINDS COMPANY 



Airline Buying Follows Set Patterns 


New York— Puicliasiiig ptoccduics of 
both U. S. and foreign airlines have not 
changed appreciably during the post- 
ivar era. even under the impact of 
niultimillion-dollar purchasing commit- 
ments for turbojet and turboprop air- 
craft. However, as delivery or the 
completely neiv-tvpe planes draws near, 
certain, unspecified changes will un- 
doubtedly taW place. 

Some airlines, such as Pan American 
World Airways, arc establishing new 
[iroccdures for jet procurement, but 
lliey ate relatiiely minor and fit ricatly 
into the framewotk of the airline’s exist- 
ing purchasing organization. 

Others say jet purchases will have no 
influence at all on their procurement 
[lolicies. 

Two Different Patterns 

Airlines have set two basically differ- 
ent types of purchasing patterns: 

A central purchasing location which 
takes care of all procurement tequit^ 
ments for the airline, except, possibly. 


for very small amounts of local pur- 
chasing wliicli is authorized for line 
stations. PanAm has such an organiza- 
tion in its Services of Supply at Long 
Island City, N. Y. 

Tlic same practice is usually followed 
by smaller airlines which centralize 
executive offices, oicrhaul and mainte- 
nance base, and purchasing all in one 
location. 

Trans World Airlines, the other U.S. 
transatlantic operator, has a purchasing 
organization quite similar to PAA’s, ex- 
cept that TWA also established an in- 
ternational purchasing office in Paris to 
buy most of the supplies which origi- 
nate in Europe. 

The second scheme is to base two 
major purchasing centers, each for cer- 
tain, .specific categories of items. Two 
large carriers which arc proponents of 
this type of purchasing organization are 
American Airlines and United Air Lines. 

Both A.^ and U.\I. split Iheir pro- 
curement between their executive offices 
and main oscrliaul bases— for American, 


New York and Tulsa; for United. Chi- 
cago and San Francisco, 

Both airlines concentrate the pro- 
curement of all in-flight equipment for 
aircraft and powerplants in the overhaul 
bases, while most of the other items 
(except air frames, the procurement of 
which is a top management decision) 
come under the purchasing departments 
located at executive headquarters. 
Foreign Airlines 

Since all foreign airlines operating 
into the U. S. flv American-built aircraft 
which mount American engines, pro- 
pellers, and almost 100% American 
equipment and accessories, these car- 
riers hase established purchasing offices 
in the U. S. 

Tliough most of the transatlantic 
foreign airlines have placed orders for 
citlicr the Boeing 707 or Douglas DC-8 
turbojet transports, the impact of these 
costly aircraft has not yet been felt by 
their procurement departments because 
delivery is still too far in the future, 


AIR TRANSPORT ASSOCIATION 
PURCHASING COMMITTEE 



CONSOLIDATED LISTING OF CAA APPROVED REPAIR STATIONS 
(AS OF JULY 1, 1956) 


This listing U divided into C.4A regions, each region lieing further 
divided alphabelicallv bv stales. Requests for information relalise to CAA 
approved repair stations should he directed to the Regional Administrator, 
C.AA, at the address shown at the head of the regional listing. 

Foreign repair stations are rated in the same general manner as domestic 
stations; however, all ratings, unlike domestic ratings, arc subject to specific 
limitations imposed by the Administrator. For further information regard- 
ing such limitations, it is suggested that communiralions he directed to the 
Washington office of the Civil Aeronautics Admiuislralion, attention IR-1. 

A limited rating indicates that the repair station specializes or chooses 
to be rated for some particular product or specialized technique, The 
privileges of such stations are the same as a class type station but only in 
respect to the product or service for which it is rated. Class type stations 
usually coxer a broader field of activity than a station with a HmitctI rating. 

The detailed limitations of all certificated repair stations are stated on the 
Operations Specifications, Form AC.A-390.I, pages 1 ami 2, which is re- 
quired to be prominently displayed on the premises of the station. 

For further information regarding repair station requisites and privileges, 
refer to Civil .Aeronautics Manual 52, Repair Station Certificates, which is on 
sale by the Superintendent of Documents, U.S. Government Printing Office, 
Washington, 23, D.C., for 81.00 per copy. 


Coding 

A-1 Airframe, Class 1 

A-2 Airframe Class 2 

A-3 Airframe, Class 3 

.A-4 .Airframe, Clues 4 
P-1 Powerplanl, Class 1 

P-2 Pow'crplant, Class 2 

P-3 Powerplanl, Class 3 

PR-1 Propeller, Class 1 
PR-2 Propeller, Class 2 
R-1 Radio, Class 1 

R-2 Radio, Class 2 

R-3 Radio. Class 3 

1-1 Instrument, Class 1 

1-2 Instrument, Class 2 


1-3 Instrument, Class 3 
1-4 Inslrnmcnl, Class 4 
AC-1 .Accessory, Class 1 
AC-2 .Accessory, Class 2 
AC-3 Accessory, Class 3 
L-A Limited Airframe 
L-P Limited Powerplanl 
L-PR Limited Propeller 
L-I Limited Instrument 
L-R Limited Radio 
L-AC Limited Accessory 
L-LGC Limited Landing Ceai 
Component Overhaul 
and Re|>air 


L-F Limiteil Float Overhaul 
and Repair 

L-M&P Limited Magnetic and 
Penetrant Inspection 

L-EE Limited Emergency 

Equipment Overhaul 
and Repair 

L-RB Limited Rotor Blade 

Overhaul and Repair 
L-AF Limited Aircraft Repair 
Work 

L-XR Limited X-Ray 
Inspection 

L-OS Limited Oxygen System 





Diurict ef Cotjnbla 
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TRUCKS, FIRE 



Trucks, Fork-Lift 











Trucks, Fueiin9 





Your Headquarters for Hydraulic 



TYPICAL JET ENOINE HOIST FAMOUS PATENTED ALLIGATOR JACK 

Over 15 years of dependable ipri’j'ce lo the oircrajl industry 


Write REGENT about your problems. 


REGENT 

REGENTMFG CO., INC. REGENT JACK MFG. CO., INC. 


Structural Steel 
Crcund Handling Equipment 


Cylinders 

Hydraulic Engineering 


11905 Regentview Avenue, Downey, California 


F-20 



Trucks, Tank 



Warning Systems 





Cs^HliAalrd Enirg, Corp-, NoAh SiNTI MlOrr 



Weather Station Equipment 



Cl, tie Nvmber 179 on Rood«r.Servic« Cord 
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CRAIG SYSTEMS. INC., «0 Holton St., Conn, 
CROUSE-NINDS CO., SyreouM 1, N. V. SEE ADV. 


H! i r< h ta 


CONTROL TOWERS AND FACIIITIES 
FOR ALL AIRPORT NEEDS 



Winches 



WESTERN GEAR CORP., p! 0. So 192. 2600 E«I 


Wind Instruments, Airport 

CROUSE-HINOS CO., Syricine 1, N. V. SEE ADV. 





Wind Socks & Cones 



CROUSE-HINDS CO., SrAUsn I. N. Y. SEE ADV. 


L Pottnr, Uic, 4W0 a,tliM9ff TurnplW, Otllipigt, 



Wind Tees & Tetrahedrons 


CROUSE-HINOS CO., Sy,ACu» 1, N. Y. SEE ADV. 





Liglilwnight 


Custom designed to fill speciol needs 

Stondord units meet mony requirements 

Send for brochure describing 

the Wickes custom 

and stondord airport control 

tower units. 


~IU i n h p yi 


I2t 6 SkeeP gnd Hni Av«nvo 


ENGINEERING AND CONSTRUCTION COMPANY 

EiTobllihed 1930 




Circle Number 180 on Reeder.Servree Csrd 
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Eastern 
Airlines 
V standardizes 
on the 
HOBART 8! 

for better 
perfermanl 
great] 
savln< 


Eastern recently added 
25 Hobart Model 871 
Ground Power Units to 
its fleet. They have stand- 
ardized on the 871 Self- 
Propelled Unit because it 
has versatility to handle 
any aircraft they are fly- 
ing to date, yet its simplic- 
ity of operation enables 
them to get the usage re- 
sults they must have. They 
know it is dependable and 
always available where 
they need it— when they 
need it. It includes every 
wanted feature. Eastern 
chose the 871 because 
only the best is good 
enough! 


The Hebarl 871 is SECOND TO NONE! 

The 871 is complete in every detail— there is no compromise at 
any point to give you the maximum you want in a ground power 
unit. It features automotive-type control, a comfortable seat for 
the operator, excellent visibility, and the Chrysler V-8 engine pro- 
vides ample power to drive the generator (1000 amperes, ..^8.5 
volts) as well as for travel up to 14 mph. 

The push-button operation of the 871 maintains constant pre- 
set voltage at the output cable plug. Once the operator connects 
the plug to the airplane and pushes the generator load button- 
operation is completely automatic. 


Only Hobarl Gives You A DIVERSIFIED LINE 


Designed especially to supply auxil- 
iary power to airplanes while on the 
ground — Hobarl has a large and 
comprehensive line of equipment to 
offer, not only to the air lines but 
manufacturers of aircraft, power 
plants, and components as well as 
research, development, and special 
service organizations. 


You may have need in your oper- 
ation for Hobarl Ground Power 
Units. It will pay you to Investigate 
its many advantages. Its price and 
ready availability arc advantages, 
too. For full information write to the 
address below ... or better still, just 
pick up the phone and call Troy 
21223. You'll be glad you did. 


MOTOR GENERATOR CORPORATION 


BOX AV-126, TROY, OHIO fHobarf Brofhers Affiliate) 
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SECTION G: DISTRIBUTORS 


This listing of distributors serving the aircraft industry lias been com- 
piled from data furnished by the distributors. Firms belonging to the 
Aircraft Distributors and Manufacturers Association are indicated by 
asterisk. Advertisers in the Guide are indicated by heavy capitals. 






AircfStt TM3I, [nc., 9030 Bcironu Art., Los Annin 
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D ISTRIBUTORS 










DISTRIBUTORS 




DISTRIBUTORS 
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CA1.I. OR WIliK COI.I.KT KOH VOUR IMMKDIATK NEEDS 

Qe4‘ Qtur.ficuttf 



G-4 


Specialty OiiOtbpUno Co., *2i Peauioeo St. N. E., 

•sutiaam A.«ro« Eouip™*i Co., lot, jai oio 
C owilr) Rom, R, 0. Bu 171, MrONU. N. V. 
■SUndord PrododU, Inc., OSO £. CilbOft, f. 0. So> 



Tolci. Inc., Tclei Put:, MinrciMlIl, Minn. 


Temiinal Radio Cocp., as Certlandt SI., flew vofl 




Sooth La Salle SI., Chicago a, III. 



X'Ray Olv., Weolinghovse Elecitic Coop., 
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The listings below indicate the types of products 
available for immediate sale by the advertisers in 
this section. 


ACCESSORIES, oiiciall 
AinCRAFT, oxaculjEe. porsooal 


ADIOPILOIS 

BEARIHOS 


CONNECTORS, AN, coeudca 
ENGINES, anti peiKa 
EOUIPMENT, oiicialt. ground. 




FITTINGS 

GENERATORS 

GYROS, alUluda. diroctlonol, 

HARDWARE SUPPLIES 
IGNITION, snd paru 
INSTRUMENTS. eoBlna. Ilidhl. 
lAMPS 


MACHINERY, predtictlsn. u 


TRANSMITTERS 
TUBES, alacitonic 


WRIGHT-P&W 

ENGINES & PARTS 
R1820 
R1830 
R2600 
R2800 
R3350 




c 0 n p 0 u 1 1 0 M 


713? Vineland Avenue, 

North Hollywood, Californio 
POplor 5-6202 

Stanley 7-8374 



Windsor locks NAtional 3-44S6 


ONE SOURCE 


I FOR ALL YOUR 
AERONAUTICAL 
REQUIREMENTS 

I Commercial * Military 


MINEOLA 


AIRCRAFT 
COMPANY 
W3, MINEOU, 1. I, N. ' 
PIONEER fr-«370 
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SEARCHLIGHT SECTION 


PEN AIR PARTS 

8230 Santa AAonica Blvd 

Hollywood 46, Calif. Oldfield 4-7010 

"Supply Specialists - - - Aircraft Instruments" 

LATE TYPE OLD TYPE 

New— Used & C.A.A. Certified 
Immediate Delivery From Our Own Stock 


U. S. GOVT. 

ELECTRONIC 


INVENTORY TERMINATIONS 



C & H SALES CO. 


ELECTRIC 

ATTITUDE GYROS 
DIRECTIONAL GYROS 
HORIZON GYROS 


AUTOPILOT 

COMPONENTS 

for A3-A12-PB10 


FUEL FLOW 

TRANSMITTERS 

INDICATORS 


ENGINE & 
FLIGHT GROUP 

INSTRUMENTS 



Complete Stock of 


SEARCHLIGHT SECTION 


FOR THE AVIATION INDUSTRY 



AN JlOO A/S 


AN CONNECTORS 
COAXIAL CONNECTORS 



I30S7B-3I06E 


LARGEST CONNECTOR INVENTORY IN THE INDUSTRY. 
ORDERS SHIPPED THE SAME DAY 
ALL JAN SPEC. APPROVED COMPONENTS 



WIRE 

MAGNET 

LITZ 

NICHROME 

SILK 

ENAMEL 

BARE 

HOOK UP 
PLASTIC 
BRAIDED 
KE.L.F. 

TEFLON 





s iiiliilissliisii!! iiiimiii 




SEARCHLtGHT SECTION 


MACHINERY FOR THE 
AIRCRAFT INDUSTRY 

MODERN NEW and USED 
PRODUCTION TOOLROOM and 
FABRICATING EQUIPMENT 


CONVERSIONS o 


CONNECTORS 


HAROLD H. POWELL CO. 




^MS HARDWARE 
^NAS PARTS 
->AN (6 digit) HARDWARE 
CHERRY RIVETS 


Aero Spares Co. 

69-06 WOODSIDE AVE. 
WOOOSIDE 77, N Y. 
HAVEMEYER 6-3730 



Out of Service- 

Time is Vital! 


YOU CAN DEPEND 
DN DDR DELIVERY DATES, 
and be assured 
DF TDP QDALITY WDRK 

AIRFRAME • INTERIORS 
ENGINE CHANGES 
MODIFICATIONS 
SHEET METAL • PARTS 
RADAR INSTALLATION 
UPHOIST. 

4£R0TRABE^ 

AacARTHUt AIRPORT, RONKONKOMA, 
T«l.: RONKONKOMA P-t03i 
;.A.A. APPROVEO STATION NO. IIS 
AIRFRAME CLASS T - CUSS 3 


KEEPS 

THEM 

FLYING 

WITH THE FINEST IN 
ACCESSORY OVERHAUL 
AND SALES 

CENTRAL 

AVIATION & MARINE 
CORPORATION 
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SEARCHLIGHT SECTION 



STAINLESS -DURAL 

AN HARDWARE • AN FITTINGS 
CHECK VALVES • ELASTIC STOP NUTS 

FREUNDLICH SUPPLY CO. 


CLARENCE CARRUTHERS, 

INVERTERS gnd INVERTER PARIS 


PERSONAL anil EXECUTIVE AIRCRAFT 

Buy - Sell - Trade - Finance 
INQUIRE FOR COMPLETE LIST 
GRAUBART AVIATION 


“Searchlight” 

IS 

Opportunity Advertising 

—la help you val whol you waul— lo 

Take Advantage Of It 


K SEASCUliaHT FIRST" 


Jefeoce +o°' 


Bringing engineers 
and researchers 
nearly 1000 pages 
of accurately- 
I prepared fables 


^ especia/ly helpful in problems involving 

combustion ot extremely high temperatures 

PROPERTIES OF 
COMBUSTION GASES 

SYSTEM: C„H2„-Air 

Vol. I — Thermodynamic Properties 

Vol. II. — Chemical Composition of Equilibrium Miitures 

Prepared by Ifie 

Air<iaft Gas Turbine Development Department 
GENERAL ELECTRIC COMPANY, Cincinnati, Ohio 
2 Volumes ■ 1038 pages ■ \OVi x • $75.00 

Payable $15 in 30 days and $10 a menlh if desired 


much of the Is 
properties ^ofj 


r books will 


fU! 


The tables arc applicable 
mbustion eases of any hydro 
hydroge 


rkli^ ^uid'of the 
ibustion entpne under 

ontribute to a fuller 
e performance levels 
ning practicable for 


... . dently of the fuel's 

The books should be of value to those 
enpaged in combustion research, devel- 
opment of gas tusbines and turbo;‘et 

pulsion studies, and to chemical com- 
panies engaged in the I-'-’-* 


on-type rc 




FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., Dept FAW 
327 W 41st. St., New York 36, N. Y. 

.nllon Gen- IPRINT) 
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The listings below indicate the types of 
services offered by advertisers in this sec- 
tion. 


AlHCRAFT 
ACRFDAME 
CARPETING, oirecoll 
CHARTER, oil csr^o 
DESIGNERS, aircrall 

ENGINE. chan«M, Inipedloiii. OTScboul 
Mpalr 

EQUIPMENT. inllsUalloni, cepalti 


EXECUHVB AIRC8APT BASE 
FINANCING, altlina. patMnoI, and «ku- 
IHSPECTIONS olicrall, •sgiaa, aqulpmenl. 

INSTRUMENT, lastallalisn, »pai>, imUi >9 
JANITROl IN8TAUAIION8 
MAINTENANCE, oiicrolt. enslna. aguipmaiil 
MODIFICATIONS 


OVERHAUL. SERVICES 

PICTURE WINDOW INSTALLATION 

PROPELLER 

RADAR, iaslollallan. tapair. laiting 
REPAIR, aiiccall. alrltama. aBTina. aquip- 
OPHOLSTEHY 



the smart choice for your 
executive aircraft base/ 


NEWARK AIR SERVICE 

Now in Expanded New Hangar Ho. 12 


Next time you are in New York drop in 

and see us — We think you'ii be pleasantly surprised! 


'HANGAR No. 12 


'^NEWARK AIR SERVICE, INC. 


Newark Airporl-Newerk, N. . 



"Take a Heading for Reading" 

II MAIN7ENANCC a OVERNAUl a MOOiriCATION • INSTAUATION 
READING AVIATION SERVICE. INC. 


AIRCRAFT RADIO 
and RADAR 
Iiistalklion ■ 


• USHER AVIATION RADIO 

AND ENGINEERING 
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SEARCHLIGHT SECTION 


SPECIALISTS in OVERHAUL, 
TESTING and MAINTENANCE 
of AIRCRAFT and ENGINE 
COMPONENTS and ACCESSORIES 

STROMBERG 
FUEL INJECTION 
PUMP SPECIALISTS 

AIRPONENTS, INC. 

C.A.A. Approved Repair Station 
^3591, dosses 1 and 2 

660 ROCKAW&Y TURNPIKE 
LAWRENCE, L. I., NEW YORK 
ADJACENT TO IDIEWILD AIRPORT 
CEDARHURST 9-6550 


MAINTENANCE & SERVICE 
AIRCRAFT, INC. 

AIRCRAFT and ENGINE 
INSPECTION and REPAIR 
Parts & Supplies 

C.AA. IICENSEO MECHANICS 



GREEN AIR SERVICES, INC. 

AIRCRAFT and ENGINE 
INSPECTION and REPAIR 
Parts & Supplies 

Hanser "D" 

Weslehaslar County Airport 
WH 6-2286 While Pioins, N. Y. 



FAST, EFFICIENT 
OVERHAUL and SERVICE 
AIRCRAFT INSTRUMENTS 
and ACCESSORIES 

SMS uses the iatest and best tech- 
niques and facilities to give you 
expert yet economicol servicing of 
all leading monufoclurers' instru- 
ments ond accessories-7500 sq. 
ft, of oir-condilioned service area 
—accessory shop completely fitted 
with 1956 test equipment! 

For reliable, consistent instrument 

"SMS"! 

Foremost conlroctors to the U. S. 
Governmenl and Scheduled Alr- 

CAA SSM INSieUMENT CLASS 

1-1.S.4 UNtIMlIED 

CAA 3691 ACCESSOIIES CLASS 1 I i 


has the FACILITIES 
and experienced 
MANPOWER to handle 
complete aircraft 
overhaul prnjects or 
simple repair johs. 


S. IW. s. 

SALES & SERVICE, INC. 
NEW YORK INTERNATIONAL AIRPORT I 

JAMAICA 30. N.Y.C. lEL! OLympIa 6-56XS | 


Flight Enterprises, he. 



PROPELLER OVERHAUL 

a Propeller Governors Overhouled and Tested 
a Specialiting in Hydromoiics for Executive Aircroft 
PICKUP and OeUVERY SERV/CE 

H & S PROP SHOP 2SZI0 Ryan Road 


JACK • HCWTZ 


fINESI AIRCRAff MAINTENANCE 



F,„ 

NAVIGATION EQUIPMENT 

AMEEICAN^ NAVIGATION 


H-32 
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SEARCHLtGHT SECTION 


FOR RATES 
OR INFORMATION 

About Classified 
Advertising, 

Contact 

DL Wc(^.aa,-Jh{{ 

'([ic. you. 

ATLANTA, 3 

603 Rhodes-Haverty Bldg. 

WA/mrt 5776 

fl. TOW6U 

BOSTON, 16 

350 Park Square 

HUbbord 2-7760 

CHICAGO, 11 

520 No. Michigan Ave. 

MOhowlc 4-5600 

W. KIGSCNS 
J. iDENNAN 

CINCINNATI, 37 

1825 Yorktown Road 
Swifton Village, Apt. 2 

CLEVELAND, 15 

1510 Hanna Bldg. 

superior 1-7000 

W. SULLIVAN 

DALLAS, 2 

Adolphus Tower Bldg,, 

Main & Akard Sts. 

Riverside 7-5064 

DETROIT, 26 

856 Penobscot Bldg. 

woodward 2-1793 

LOS ANGELES, 17 
1125 W. 6 St. 

MAdison 6-9351 

C. F. McUFTNOLDS 
D. SIENNAN 

NEW YORK, 36 

330 West 422 St. 

LOrvgocre 4-3000 


PHILADELPHIA, 3 

17th & Sansom St. 

Rittenhouse 6-0670 

H. SOZABIH 

ST. LOUIS, 8 

3615 Olive St. 

JEfferiofi 5-4867 

W. HIOOENS 

SAN FRANCISCO, 4 
68 Post St. 

OOugias 2-4600 

W. WOOLSTON 



Your inquiry will have 
Special Value . . . 


If you mention this magazine, when writing advertisers. Natur- 
ally, the publisher will appreciate it . , . but, more important, 
it will identify you os one of the men the advertiser wants 
to reach with this message . . . and help to moke possible en- 
larged future service to you os o reader. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS: 

• air-horne system engineers 

• project engineers on small rotating equipment 

• instrumeul designers 

W)rk with a recognized industry leader . . . expanding Avionic 
Division creates opportunities . . . complete engineering, labora- 
tory and production facilities. 


You'll like Racine ... our plant o'’erlooks beautiful Lake 
Michigan . . , it’s just one hour to Chicago . , . and convenient 
to Wisconsin's famous North Waods takes and resorts. 

Let’s get acquainted. Vbu axe invited to write the Director of 
Industrial Relations today. All communications are strictly 
confidential. 



ENGINES 

ELECTRICAL MECH 

INDUSTRIAL 

RS 

ANICAL 

WHITE-RODGERS COMPAN 
1201 CASS AVENUE ST 

Y 

LOUIS 6, MO. 


PERSONNEL MANAGERS 

LOOKING FOR 
ENGINEERS . . . 
TECHNICIANS? 



"RESERVOIR 
of ENGINEERS and 
TECHNICAL MEN ” 

The engineers ond technicior 
you wont to reach ore gathered in 

this 16-poge booklet points out. 

It keys the job titles these men 
hold to the McGraw-Hill publica- 
tions they read for on-the-job in- 

cenlrole your employment odvertis- 
ing to just the men with the job 
qualifications you wont . . . without 
wasting odverlising money for 
higher-priced space in publicotions 
with general circulation, in which 
you poy for perhaps 999 unquoli- 
fied readers for every 1 who may 
meet your job requirements. 

Write for your free copy to 

Classified Advertising Division 
McGraw-Hill Publisliing Co., Inc. 

P. 0. Box 12, H. Y. 36, H. Y. 
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ADVERTISERS' INDEX 



ill 



is sH 1 i S i i' 



* 

SCHULX 


*SCHULZ 


TOOL AND MFC. CO. 


HICHT PRESSURE REFUELING 


DESIGNS 

TESTS 

BUILDS 


TYPE /(M'2 



New Low-Height 
Counterbored Locknuts 
Conform with NAS Drawings 

T!ie new ESNA LIITA51 seriesof self-lockingmits was designed to meet t!ie 
requirements of the recently released NAS679-695 drawings for low-liciglit 
counterbored nuts. Intended for structural use, and developing the fvill ten- 
sile strength required by Spee MlL-N-25027 (ASG). they perform satisfac- 
torily at temperatures up to 550°F- These parts have also been appro\ ed to 
AN-N-10 and drawings AN362 and AN366. 

The LHTA51 series offers several special advantages to the designer; 
Minimum envelope dimensions and weight compatible with performance to 
the tensile, vibration, tsvist-out and push-out requirements of MIL-N-25027 
(ASG), 

Reduced height permitting use of 160,000 psi lieat heat short length NAS 
bolts to still furtlier cut down weight of nut and holt assembly. 

Counterhore in the base of tlic nut assures that bolt tlircads will not be in 
bearing. Tliis eliminates the sveight of an extra sliim in many applications. 
Repealed use and reuse without loss of cfBcicncy. 


CHOOSE THE SOLUTION TO YOUR 
FASTENING PROBLEM PROM A 
COMPLETE LINE OF NUT SHAPES! 



On: lug Fioiler 

(=8lKroueS5/14") 


Her nut 

(=1 Ihrough 5/14") 


Tws lug "Fiostei" 

^ GingCliinnel 

(-S Ihr.uflh 5/1S") 
(and others not illusiraled here) 





